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SECTION INDEX 


SECTION NAME 





ISUZU 
WORKSHOP MANUAL 
DIESEL ENGINE 


C190GB,C190KE,C190,C240 
MODELS 


GENERAL IN FORMATION 


ENGINE ASSEMBLY 


LUBRICATING SYSTEM 


COOLING SYSTEM 


FOREWORD FUEL SYSTEM 


This manual includes special notes, important points, ser- 
vice data, precautions, etc. that are needed for the mainte- 
nance, adjustments, service, removal and installation of the 
components of the model titled. 


INTAKE AND 
EXHAUST SYSTEM 


All information, illustrations and specifications contained in 
this manual are based on the latest product information 


available at the time of publication. 


The right is reserved to make changes at any time without AUXILIARIES 


notice. 





| Arrangement of the material is shown by the table of con- 
tents on the right-hand side of this page. Black spot on 
the first page of each section can be seen on the edge of 
the book below section title. A more detailed table of 
contents precedes each section. 


SPECIAL TOOL LIST 


This manual applies to the 1981 year and later models. 
CONVERSION TABLE 
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SECTION 1 
GENERAL INFORMATION 
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| GENERAL REPAIR INSTRUCTIONS 


| 1. For assurance of safety, park the vehicle on level ground and brace the front or rear wheels when lifting the vehi- 
cle. 


2. Raise the vehicle with a jack set against the axle or frame and perform service operation after supporting the vehi- 
cle on chassis stands. 


3. Before performing service operation, disconnect grounding cable from the battery to reduce the chance of cable 
damage and burning due to short-circuiting. 


4. Use a cover on body, seats and floor to protect them against damage and contamination. 

5. Brake fluid and anti-freeze solution must be handled with reasonable care as they can cause paint damage. 

6. The use of proper tools and special tools where specified, is important to efficient and reliable service operation. 
7. Use genuine Isuzu parts. 


8. Used cotter pins, gaskets, O-rings, oil seals, lock washers and self lock nuts should be discarded and new ones 
should be prepared for installation as normal function of the parts can not be maintained if these parts are reused. 


9. To facilitate proper and smooth reassembly operation, keép disassembled parts neatly in groups. 
Keeping fixing bolts and nuts separate is very important as they vary in hardness and design depending on position 
of installation. 
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10. Clean the parts before inspection or reassembly. Also clean oil ports, etc. using compressed air to make certain 


th free from restrictions 5. Each service operation section begins with disassembled view of unit or equipment which is useful to find compo- 
ey are fr 


nents, service procedure, availability and content of repair kits, etc. 


= “Note” indicating models applicable. 


* parts contained in repair kit. 
te Parts to be removed or installed as a 


unit. 
pad) | | 


11. Lubricate rotating and sliding faces of the parts with oil or grease before installation. 
Example 


12. When necessary, use a sealer on gaskets to prevent leakage. MAJOR COMPONENT 


This illustration is bated on the 6 x 6 and 4 x 4 models. 
The steps of service operation designated as No. 3 — 12 are applicable to all models excluding 6 x 4. 


13. Carefully observe all specifications for bolt and nut torques. 




















14. When service operation is completed, make a final check to be sure service has been done properly. 


15. For assurance of safety, always release air pressure solely from the air tanks before disconnecting pipes, hoses or 
other parts from any unit under air pressure. 


All units or parts within frame are to be 
considered as ‘major component’. 
Each unit or part within frame is to be 
considered as ‘minor component”’. 





The number represents sequence of 
service operation. 


Removal of the parts without number 
(excluding bolts, nuts, washers, 


HOW TO USE THIS MANUAL 





1. Find the applicable section by referring to the index. 


2. This manual includes ‘’General information” section in which service data, maintenance items and specifications 


with torques are included. 


bly, inspection and repair and reassembly. When the 


3. Eachsection includes removal and installation, disassem " 
ts, notice is inserted stating, Refer to manual 


same service operation applies to more than one units or equipmen 
for other units or equipments. oe 


* indicates repair kit availability. 





ososs 


4. Inremoval and installation section, description of self-explanatory items such as removal of individual parts from 


unit to be removed, is omitted and important operation such as adjustments, torque specifications, etc. are dealt 


with mainly. 





| gaskets, cotter pins, etc.) is unnecess- | 
| ary unless when replacement is 

| needed. 

| | Where parts replacement requires 
| specific note, instructions are given in | 

| | | “Inspection and repair’’. 

| | 

#* Repair kit 










Ressseambly steps 
#1, |mput shatt bearing £17. Input shaft sleeve 
2. Input shaft snapring £18. High and low shift rod 
43, Front output shaft bearing £419, High and low shift fork jock bolt = 
4. Front output shaft snapring 20. High and low shift rod detent ball, spring and seat Name of Da rts listed in sequence of 
§. Front output shatt £71, High anc low shift fork lock wire a ls * 
6 Shift fork and sleeve 2. cover aasembly Service ope ra tion. 
7. Front drive shift fork 273, Idle shaft shim 
468. Front output shaft sleeve 24. Idle shaft cover 
#9, Front drive shift rod and collar 25. Front output shaft distance piece 
410. Front drive shift fork lock bolt 26. Front output shaft oil seal 
11, Front drive shift rod detent ball, spring and seat a7). Front output shaft flange and nut 
472. Front drive shift fork lock wire 78. Input shaft distance piece 
413, Input shaft 29. Input shaft oil seal 
14. Shift fork, idle shaft and sleeve 230. Input shaft yoke and nut 
15. Idle shaft ausembly £31. Input shaft universal point i i i | r i 
Ss a3). Innes a jor A indicates important operation. 





Details of service operation § are 
described in the paragraph “Important 
operations — 
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6. The section following illustration(s) deals with important service steps marked with a “ass 
This section also includes ‘‘notes’’, ‘use of special tools’’, ‘’service data’, etc. 




























Y Important operations 
= 1. Input shaft bearing 
“ll @ 3. Front output shaft bearing 


Installer: 9-8522-0040-0_ 


Item shown in the illustration and 
marked with “A” 






Special tools are identified with tool 
name and/or part number. 

The drawing illustrates how the tool is 
used. 













8. Front output shaft sleeve 
17. Input shaft sleeve 
The shift fork groave side faces downward, 


+ i: ” 
rr ——e 9. Front drive shift rod and collar 
18. High and low shift rod 
a | The parts include shift rods for high and low speed selection and for 
cml “pool | tront drive. 
| High and low shift rod Direction of installation of the parts should be carefully noted. 
Front = 

| 


Important note. 





The symbol indicates the step of ser- 
vice to be followed. 

Refer to the following paragraph for 
meaning of each symbol. 


- 


aaa | 
Front drive shit rod 
| osoT? 


10. Front drive shift fork lock bolt 
By 19. High and low shift fork lock bolt 


Torque (kg-en} 


Service data and specifications are 
listed in table. 






7. In this manual, the following symbols are used to indicate the type of service operations to be performed. 
Remove Adjustment 
Install Clean 
Disassemble Pay close attention — important 
Reassemble Tighten to specified torque 


Align the marks Use special tool(s) (Isuzu’s tooll(s)) 


Correct direction Use special tool(s) (parts manufacturer's tool(s)) 


Inspect Lubricate with oil 


=) SIL es EL 


Take measurement Lubricate with grease 


nIneee <a 


8 The service standard is indicated in terms of ‘“‘Standard”’ and “’Limit”. 
The “standard” means the assembly standard and standard range within which the parts are considered servicea- 
ble. 
limit” indicates the limit value (Correction or replacement is necessary when measurement is beyond this limit.) 


9. In this manual, the components and parts are printed in singular form. 
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APPLICATION CHART 


Ci90GE, CTIOKRE ... nce. vs 
C190, C240 


: Engine with VE type injection pump and belt type timing drive train 
Pais WMS a be Engine with in-line type injection pump and gear type timing drive train 


© Applicable model 


Vehicle models C190KE C190 C240 


~ : ianGn 


Model with * mark ...... For special territories. 









Engine models 






C190GB 
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MAIN DATA AND SPECIFICATIONS 


C190KE STANDARD BOLTS 





TORQUE SPECIFICATIONS 




























































Engine type Water-cooled, 4-cycle in-line, overhead valve type Tha 4 ee ad : 
Combustion chamber type Swirl chamber type e torque values given in the following table should be applied where a particular torque Is not specified. 
Cylinder liner type Dry type, Cromard liner 
Timing gear system Belt drive | Gear drive 
No. of piston ring Compression ring 2, oil ring 1 (kg-m) 
No. of cylinder - bore x stroke (mm) 4 - 86 x 84 4-86x 102 Bolt | | 
Total piston displacement (cc) 1,951 2,369 identification 
Compression ratio 20:1 
Engine dimensions : Approx. Approx. Approx. 
length x width x height (mm) GB730x570x625 | 682 x 600x633 | 685 x 606 x 685 
KE696x666x/15 Bolt 2 : ————— 
Engine weight (dry) (kg) Approx. 220 Approx. 221 Approx. 223 | diameter x pitch 7 aT = 
Fuel injection order 1-3-4-2 | (mm) (Low carbon stee . 
Fuel injection timing (B.T.D.C. static) 15° | 18° | 14° . — — nighinainah Sige 
Type of fuel used High-speed diesel fuel (SAE No. 2) 6 x 1.0 0.4 0.8 0.5 | 10 
Fuel filter type Cartridge type 8x 1.25 na 
Injection pump type Bosch distributor Bosch in-line A type with as 1.8 1.2 2.3 1.7 3.1 
VE type automatic timer | 10 x 1.25 2.1 — 3.5 28 47 38 64 
Governor type Mechanical | Pneumatic and mechanical "10:% 1.5 2.0 3.4 28 46 " | 
variable speed variable speed 12x 1.26 | | 3.7 6.1 
(half all speed) 50— 7.5 6.2 9.3 77 =~ 11.86 
Injection nozzle type Throttle type “AZ 3 1.75 48 FO 5 8 86 5 ol WHS 
Fuel injection pressure (kg/cm?) 105 | 120 14x%15 Sim 1a'y ae ‘AS ae dere 
| Compression pressure (kg/cm?) 31 (at 200 rpm) 14x20 oa ‘ag VL.6 = 174 
idle speed (rpm) GB 600 — 650 | 675 — 725 ne 3 — 10. 90: — 134 10.9 — 16.3 
KE 675 — 725 x 19 10.6 — 16.0 13.8 — 208 16.3 — 245 
Intake and exhaust valve clearance (cold) | “16 x 2.0 10.2:-— TBi2 13.2 — 19.8 156 — 234 
(mm) 0.45 18x15 15.4 — 23.0 19.9 — 29.9 sxe me ~~ 
Intake valve open at 11° (B.T.D.C.) 20x15 210 — 316 a 
close at 49° (A.B.D.C.) 92x15 : ete 32.3 — 48.5 
Exhaust valve open at 51° (B.B.D.C) 26: 422 370—555 | 43.3 — 649 
close at 9° (A.T.D.C)) 24 x 2.0 36.6 — 55.0 439-725 | 56.5 — 84.7 
Lubrication method Pressurized circulation | ; = 
4x4 i i 
Oil pump type sii ai ee Rotor type ba asterisk * indicates that the bolts are used for female-threaded parts that are made of soft materials such as casting, 


Paper element, full-flow type 


Cartridge type or 
paper element type 


Oil filter type 
Cartridge type 


















Piston cooling With oiling jets 


Lubricating oil capacity (liters) GB 6.0, KE 6.5 6.5 
Oil cooler type Water-cooled 

| Cooling method Pressurized circulation 

| Cooling water capacity (liters) 9.0 

| Water pump type Impeller type 


Wax pellet type (with jiggle valve) 
Cyclone type combined with paper element type 


Thermostat type 
Air cleaner type 






Battery type — Voltage (V) x No. of unit NS70/NX120-7 — 12 x1 | N100 — 12 x1 
Generator Voltage — capacity (V—A) 12 — 50/65/80 12 — 40 
Starter Voltage — output (V—KW) 12 — 1.8/2.2 12 —1.8 12 — 2.2 
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Crankshaft and camshaft 

MAJOR PARTS FIXING BOLTS Seenaeeee ee Sree (kg-mi 

Cylinder head and cylinder body 


| C190GB, C190KE a 


(kg-m) 









: 
i 
FRONT 


New bolt 8.0 | 
Reused bolt 9.0 |(Lubricate with engine oil) 












| 
ii [17.0] _ Sec oo ES ae with Oring | 
il —AG SS Ce oe '7—9] with Copper washer 


OK902 
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Injection pump and others (kg-m) 


C190GB, C190KE models 


C190GB 


' C190KE 


Gasket : cylinder head 

Gasket : cylinder head cover 

Gasket : intake and exhaust manifold 
Gasket : joint bolt 

Seal : crankshaft rear 

Gasket : drain plug 

Gasket : oil pan to case 

Gasket : oil pan to bearing cap 
Gasket : tappet cover 

Gasket : water pump to cylinder block 
Gasket : outlet pipe 

Gasket : cylinder head to housing 


BAN AAP ew = 


i lll 
w= 2 
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ENGINE REPAIR KIT 







OK904 


Sealing ring 

Gasket: oil filter to block 
Gasket : throttle valve 
Gasket : nozzle holder 
Washer : corrugated, holder 
Gasket : vacuum pipe 

Oil seal: crankshaft, front 
Gasket : body to housing 
Gasket : pulley to pump 
Gasket : head cover 
Repair kit : top over haul 
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ENGINE REPAIR KIT 


C190; C240 models 


omananrwnr> 


Gasket : cylinder head 

Gasket : cylinder head cover 
Gasket : intake and exhaust manifold 
Gasket : joint bolt 

Seal : crank shaft rear 

Gasket : front plate 

Gasket : drain plug 

Gasket : oil pan to case 
Gasket : oil pan to bearing cap 
Gasket : tappet cover 

Gasket : gear case 

Seal : oil 

Gasket : gear case 





15. 
16. 
TE, 
18. 
19. 
20. 
oN 
22. 
23. 
24. 
25. 
26. 
2b 
28. 


OK905 


Gasket : water pump to cylinder block 
Gasket : outlet pipe 

Gasket : cylinder head to housing 
Ring : sealing 

Gasket: oil filter to clock 

Gasket : fuel pump 

Gasket : vacuum pipe 

Gasket: throttle valve 

Washer : nozzle holder 

Washer : corrugated, holder 
Gasket : bracket to front plate 
Gasket : vacuum pipe 

Gasket : head cover bolt 

Repair kit : top overhaul kit 





CYLINDER HEAD 





VALVE CLEARANCE 
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SERVICING 


Tighten the cylinder head bolts in sequence as shown in the 
figure. 


Torque (kg-m) 8.0 


Adjust the valve clearances in the following manner using a 
feeler gauge. 


(mm) 







Intake and Exhaust 
(in cold) 


Turn the crankshaft until the TDC notched line on crankshaft 
pulley is aligned with the pointer to bring the piston in either No. 
1 or No. 4 cylinder into top dead center on compression 
stroke. Hand-feel looseness of intake and exhaust valve push 
rods on the No. 1 cylinder. When both the push rods have a 
play, it indicates that the No. 1 piston is at top dead center on 
compression stroke. When the valves on No. 1 cylinder are 
pushed open, it indicates that the No. 4 piston is at top dead 
center on compression stroke. 
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Adjust the clearances of the valves marked with an arrow. AIR CLEANER 
When No, 1 piston is at TDC on 
comp. stroke. 


(C190GB, C190KE) 


Check that notched line on the injection pump flange is in align- 
ment with notched line on the front plate. 


After adjusting the valve clearances referring to the drawing, 
turn the crankshaft one full turn in the rotative direction and align 
the TDC mark with the pointer, then adjust the remaining valve 


clearances. 








When No, 4 piston is at TDC on 
comp. stroke. 


Adjustment 

Bring the piston in No. 1 cylinder to top dead center on compres- 
sion stroke by turning the crankshaft as necessary. With the 
front upper cover removed, check that timing belt is properly 
tensioned and that timing marks are aligned. 


Disconnect the injection pipe from the injection pump and 


(C190, C240) remove the distributor head screw, then install measuring device. 


The dial indicator should be installed with the probe depressed 
inward by approximately 2 mm. 


Measuring device 


Bring the piston in No. 1 cylinder to a point 30 — 40 degrees 
before top dead center by turning the crankshaft, then calibrate 
the dial indicator to zero. 


Check that notched line on the injection pump is in alignment 
with notched line on the injection pump bracket. 
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TIMING PULLEY (C190GB) 


Laceration 








Worn corner 


Z Frayed core 


Turn the crankshaft until the line 15° on damper pulley is 
brought into alignment with the pointer, then take reading of the 
dial indicator. 


(mm) 


Standard reading | 0.47 — 0.53 


Timing 15° 
Turn the crankshaft in normal direction of rotation. 


If the injection timing deviates from the specified range, loosen 
pump fixing nuts and bracket bolts, then make an adjustment by 
varying injection pump setting angle. 

@ When larger than standard value, | 
Turn the injection pump toward the engine so that the dial 
gauge indication falls within the standard value. 

@ When smaller than standard value; | . 
Turn the injection pump away from the engine so that the dial 
gauge indication falls within the standard value. 


Timing pulley 

lf the timing pulleys are found to be fouled with oil or grease, 
clean with gasoline or light oil and wipe dry quickly. 

Timing belt 


Visual check 


The belt must be replaced if cracks are found in the side and rear 
faces. 


Also replacement is necessary when abnormal wear is found in 
the side face. 
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Replacement is necessary when fabric is found to be cracked or 
disintegrated. 


Disintegrate 


Disintegrate 


Replacement is also necessary when cogs are found to have 


abnormal wear. 
Tooth 


(load side) 


Take measurements at 3 — 5 points around the circumference 
Lh of the belt. The belt must be replaced evne if a single measure- 
ment if beyond the limit. | 


Timing belt 


| Limit of rubber hardness (HS) 
Press straight down 


against tooth surface 
belt 


90 





Rubber hardness tester 


Injection pump pelley 


Timing belt replacement (C190GB, C190KE) 
Removal 


Remove the crankshaft pulley and pulley housing covers A and 
B, then remove the injection pump timing pulley flange. 


\. St hee 
~“a@ 67 = 0K1014 
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Install the crankshaft pulley and bring the piston in No. 1 cylinder 
to top dead center on compression stroke. Check to make cere 
tain the mark ““&"’ on the injection pump timing pulley is in align- 
ment with the mark ‘“‘&’’ on the camshaft pulley. Secure the 
injection pump pulley and camshaft pulley with the bolts. 


Remove the crankshaft pulley, then remove the tension spring, 
tension bearing and tension center. 


Replace the timing belt. 





Check to make sure the mark on the timing pulley and on the 
crankshaft pulley are in alignment with the pointer. Set the belt 
on the crankshaft pulley, camshaft pulley and injection pulley in 
that sequence, then adjust to have the slackness of timing belt 


taken up by the tension pulley. 



















Install the tension center and tension bearing in the following 
manner: Install the tension center, so that its end Is in proper 
contact with the pins on the front pulley. Install and hand- 
tighten the tension bearing nut. Install the tension spring and 
remove the pulley fixing bolts, then semi-tighten the tension 
bearing nut. 








Nut semi-tightening torque (kg-m) 








COMPRESSION PRESSURE 


FUEL SYSTEM 


Correct Incorrect Incorrect 


a 


oO oO 


i 
PF | 
| 
| 


Restrictions in orifice 





Incorrect 


bi 


Dripping 
0K513 
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Turn the crankshaft 2 turns in normal direction of rota- 
tion. Further turn the crankshaft 90 degrees beyond the top 
dead center. Loosen the tesion beaing nut to take up slackness 
of the belt, then tighten the nut to specification. 


Torque (kg-m) 11 — 13 


Install the flange by aligning hole in the outer circumference of 
the flange with the mark ‘‘A" on the injection pump. Turn the 
crankshaft 2 turns and check that timing marks ““A”’ on the 
pulleys are in alignment. 


Injection timing 


Refer to Section 1 general information on page 1-15 for Injec- 
tion timing adjustment. 


Remove the glow plugs from all cylinders, then check the com- 

pression pressure in each cylinder with a compression gauge by 

engaging starter. . 
(kg/cm? at 200 rpm) 


Standard Limit 





31.0 22.0 — 23.0 


Adaptor : 5-83571-002-0 


Injection nozzle 


Check the spraying condition and injection starting pressure. 







Injection pressure 
(kg/cm?) 
























Adjustment Fuel filter replacement 


Adjust the injection starting pressure with the adjusting screw Soccedganimeniiata 
using a nozzle tester. QQ) 


Bleeding (C190, C240) 


Bleeder screw 


ee | Bleed the system by manually operating the priming pump with 
2E2E-MD staal A the fuel filter outlet joint bolt and injection pump bleeder screw 


<4: 6:8: my | a | : loosened. 


te “ ma sa} 


Apply diesel fuel to O-ring. Turn in filer until sealing face is 
4 brought into contact with the O-ring. Further tighten 2/3 of a 


turn. 


(C190GB, C190KE) 


Fill the injection pump chamber with diesel fuel through the over- 
flow valve hole. 
Move the hand pump located on the fuel filter up and down. 


Fuel sedimentor (if equipped) 


[+9] Removal steps: 


1. Disconnect water separator sensor wiring at the connector. 
2. Remove the filter using filter wrench. 


Filter wrench 





1 Feed pump strainer (C190, C240) 
Remove the strainer using a screw driver. Wash the strainer in 
clean diesel fuel. 










Strainer 3. Remove the sensor from filter. 
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chee 


Installation steps 
_}| 1. Install the sensor on a new filter. 


Apply diesel fuel to the O-ring before installation. 





When the element is fouled sooty: 




















Prepare cleaning solution by diluting essential element cleaner 
(Donaldson D1400) with water and keep the element sub- 
merged in solution for about 20 minutes. 

Take out the element and rinse well with running water. 

Allow the element to dry in a well ventilated place or using an 
electric fan. Avoid use of compressed air or open flames for 
quick drying. It is recommended that a spare element be used 
as it normally takes 2 — 3 days for natural drying. 





Fill the filter sufficiently with diesel fuel before installing it in Oil bath type air cleaner (Option) 
ri aun in fil til sealing face is . Pm | Wash clean the element in detergent oil, Wash the case to 
Se ca snl aan cn : all = ' / 3 “| -Element ge remove dust and other foreign matter. 

brought into contact with the O-ring. Further tighten 2/3 \ ) 


of a turn. 


| AIR CLEANER Install the element and case after cleaning. Fill the oil.pan to the 
specified level using engine oil. 


Oil capacity (liter) 0.7 


| | Viscus type air cleaner. (PAD, KBD) 


The viscus type air clearer element should not be cleaned for 
| reuse and should be replaced with a new one. 


Dry type air cleaner. (KAD, TLD) 


Cleaning of element 


When the element is fouled with dust — 
Apply compressed air to the element from inside while turning it 
with hand. The pressure of compressed air should not exceed 
7 kg/cm’. 





LUBRICATING SYSTEM 
Main oil filter 
C240 only 


Install the element assembly in sequence of spring (1) spring seat 
(2) and rubber gasket (3). 
Inspection of element 


After allowing the element to dry completely, check for the 
damage using a light bulb within the element. 


Element 


OK920 





Gasket side up | 
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With oil cooler type 


Remover and installer 
Filter wrench 


Radiator filler cap 


(kg/cm?) 









Negative 
Pressure valve 


0.04 — 0.05 


Pressure valve 





ENGINE CONTROL 


Apply engine oil to O-ring. Turn in filer until sealing face is 
brought into contact with the O-ring. Further tighten 2/3 of a 


turn. 


PAD model 
Inspection of accelerator pedal height from floor. 


114 





Height (mm) 





Tighten the nut B until play in the inner cable is completed 
removed. Adjust the clearance between the bracket and nut to 
2 — 3 mm. Tighten the nut B until nut A makes contact with 
the bracket, then lock the nut B. 
















= Adjustment 
Adjust belt tension by moving generator pulley. 


Specified belt deflection (mm) 10 


When adjustment at pump side is completed, check that 
accelerator pedal stroke is within the specified value. 


Stroke (mm) 





install radiator filler cap tester on the radiator and check the cool- 
ing system for leakage by applying tersting pressure. 

Testing pressure should not exceed the specified pressure. 
(kg/cm?) 





Testing pressure 
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KBD model 
Inspection of accelerator pedal height from floor. 


Adjustment 
1. 
Adjust nut Locknut va 


@® \ 


Check that idling control knob is returned to home position. 
Hold the throttle lever © in fully closed position and 
remove slackness of cable © with adjust nut @. 

3. Lock the lock nut @®). 
Height (mm) 94 


‘Bra 
chet Throttle lever 





Adjustment of pedal stroke 


Adjust setting of the stopper bolt, so that the clearance between 
the end of the stopper bolt and lower face of the accelerater 

pedal is adjusted to the range (2 — 5 mm) when the throttle 
Stroke (A) (mm) 40 valve is fully closed completely. 


* NS —s Stopper bolt 
Clearance between pedal and pedal stopper bolt | 


+— Accelerator pedal 


Clearance (B) (mm) O—3 





With the throttle valve closed completely, set the outer poi so 
that play in the inner cable is removed. Back off the nut : ‘a 
or two turns and lock the nut in that position with the nut 5. 


Adjustment of idling 
1. Start and let the engine idling until cooling water tem- 
perature reaches 70 — 80°C. 
2. Returned the idling control knob to idling position. 
3. Check that engine idling speed is within the range of from 
675 — 725 rpm. 
If the idling speed deviates from the specified range, adjust 
with the throttle valve adjust bolt. 


Play of inner cable (mm) 2—3 


| Inner cable 





Adjustment of idling QUICK ON SYSTEM 


1. Start and let the engine idling until cooling water tem- 
perature reaches 70 — 80°C. _ a 

2. Returned the idling control knob to idling position. 

3. Check that engine idling speed is within the range of from es/ (4 : 
600 — 650 rpm (PAD) or 675 — 725 rpm (KBD). aif it Sensing 
lf the idling speed deviates from the specified range, adjust Dropping = | ALW 
with the throttle valve adjust bolt. : 


Quick on system circuit diagram 


A quick on start device is newly employed to minimize the time 
for preheating and to ensure easy stating. 


Relay box a. |g Earth 










Control! 
KAD, TLD models ontroller 
The accelerater is controlled by means of the cable. 





"a Fu se box 





AA Stopper bolt 
\ 


\—— Accelerator pedal 
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Thermo switch 


Operating temperature 










Switch OFF 47 — 53°C or higher 


Switch ON 








43 — 50°C or lower 


Glow plugs 


Check for continutity across the plug terminals and body. 





Fuel cut solenoid (VE pump only) 


Check for continuity across the plug terminals and solenoid. 
Operation of solenoid can also be tested using a battery. 


Fast idle control device (VE pump only) 


Check the shaft for run-out at end of shaft against center of 
solenoid. 


Standard (mm) 2.5 or less 





Measure the plunger stroke as it jumps out. 








Standard (mm) | 


OK704 








GENERAL INFORMATION 1—29 


ELECTRICAL INTAKE SHUTTER (C190, C240 


Motor 


Check to make certain the intake shutter operates properly when 
the starter switch is turned on. 


Adjustment of cable 


1. With the starter switch off loosen the nuts @ and ®) 
Pull the outer cable in direction of arrow until play in the 
inner cable is removed completely, then tighten the 
nut () temporarily. 
2. Adjust the clearance between the bracket and nut @) to3 
mm then turn in the nut A@). 


Intake shutter - 2 0) 3. Check to make certain the engine stalls when the starter 
El, | . 


switch is turned off. 


Outer cable © 
(P=125)— 


FUEL ENRICHMENT DEVICE (OPTION) 


Adjustment of cable 


1. Connect the joint at end of cable to the control lever. 

2. Install the stopper clip in position between smoke set screw 
and control lever. 

3. Pull the outer cable until play in the inner cable is completely 
removed. 

4. Tighten the clamp bolt when play in the inner cable is 


5. Remove the stopper clip. 
6. Clearance between control lever and joint. 


Standard (mm) 0.5 — 1.5 





SF 
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ee || RECOMMENDED LUBRICANTS 


Thermo switch 





*Mark ... lsuzu genuine lubricants 
The thermo switch is preset to turn on at the coolant tem- 


perature of 10°C or below and to turn off when the coolant tem- 
perature increases beyond 10°C. 





LUBRICATION 





MAKE AND BRAND 


TYPE OF LUBRICANT 


CC qrade 













ENGINE OIL VISCOSITY CHART 










. | E 
ENGINE OIL VISCOSITY GRADE — AMBIENT TEMPERATUR 
[Single grade] 











30°C 
(90°F) 







o 
b 29 C 
Ambient ee: —15C tt (60°F) (80 F) 
nite (—20 F) | 
















[Multi-grade] | | go 


em «= SAE SW—20 ee 


aoe 
Sn ee ee 
ae ee ee ee 


0K165 





Engine 


Diesel engine oil 
CC or CD grade 





*BESCO SUPER ENGINE OIL 

BP ENERGOL HD OIL 

BP VANELLUS M 

BP SUPER VISCO STATIC 

BP VISCO 2000 

BP VANELLUS M MULTIGRADE 
CHEVRON DELO 200 MOTOR OIL 
CHEVRON DELO 100 MOTOR OIL 
CASTROL or DEUSOL CRB 
CALTEX FIVE STAR MOTOR OIL 
CALTEX RPM DELO 200 OIL 
CALTEX RPM DELO 100 OIL 
ESSOLUBE HDX 

ENI AGIP F.1 DIESEL GAMMA 

ENI AGIP F.1 SUPER MOTORIL 
ENI AGIP F.1 MOTOR OIL HD 
MOBIL DELVAC 1100 SERIES 
MOBIL HEAVY DUTY 

MOBIL SPECIAL 

MOBIL DELVAC SPECIAL 

MOBIL 1 ; 

SHELL ROTELLA SX OIL 

SHELL ROTELLA TX OIL 
SUNOCO SUNLUBE MOTOR OIL 
SUNOCO DYNALUBE MOTOR OIL 
SUNFLEET MIL-B 

TEXACO HAVOLINE MOTOR OIL 
TEXACO URSA OIL EXTRA DUTY 
TEXACO URSATEX 

TOTAL GTS 

TOTAL RUBIA H 

UNION HEAVY DUTY MOTOR OIL 


CD arade 


*BESCO S-3 ENGINE OIL 
BP VANELLUS C3 

BP VANELLUS C3 MULTIGRADE 
CHEVRON DELO 400 MOTOR OIL 
CHEVRON DELO 300 MOTOR OIL 
CASTROL or DEUSOL CRD 
CASTROL or DEUSOL CRF 
CASTROL or DEUSOL RX SUPER 
CALTEX RPM DELO 400 OIL 
CALTEX RPM DELO 300 OIL 
ESSOLUBE D-3 

ENI AGIP F.1 DIESEL SIGMA 
MOBIL DELVAC 1200 SERIES 
MOBIL DELVAC 1300 SERIES 
MOBIL DELVAC SUPER 
MOBIL DELVAC SHC 

SHELL RIMULA CT OIL 

SHELL RIMULA X OIL 

SHELL MYRINA OIL 
SUNFLEET SUPER C 
SUNFLEET DIESELUBE 
SUNFLEET DIESELUBE XD 
TEXACO URSA OIL SUPER 
TEXACO URSA OIL LA-3 
TOTAL RUBIA S 

TOTAL RUBIA TM 

UNION GUARDOL MOTOR OIL 
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# Mark ... Isuzu genuine lubricants 


LUBRICATION TYPE OF LUBRICANT | MAKE AND BRAND SECTION 2 


eisai ee ENGINE ASSEMBLY 


BP SHOCK ABSORBER OIL 
CALTEX CAPELLA OIL 22WF 
CASTROL ICEMATIC 44 
CHEVRON REFRIGERATION OIL 32 
ENI AGIP F.1 TER 34 INDEX 


Hydromaster and EN! AGIP F.1 SHOCK ABSORBER 


airmaster paste ESSO ZERICE 15 


MOBIL GARGOYLE ARCTIC OIL LIGHT CONTENTS 
SHELL CLAVUS OIL 17 PAGE 
SUN SUMISO GS OIL 


Injection pump governor 











SUNFILL M-3310 General descriptlgn ics cases cacxacianiies cancer Kemer a. 4 
TEXACO CAPELLA OIL 22\WF -_ . © * + 2 Fe oP 2 oe oe Oe oe oe or oe le rr ee te —— 
TOTAL LUNARIA 46 Removal arid installation icicics baiaiiees were Re ew Se Pawar HanewEs eee 2. 3 
Disassembly ........... Food Peet Meese eee ee aes 2 
| *|SUZU ANTI-FREEZE PT ee ee = 50 
| BP ANTIFROST SoTL BIE TOI pane ye ese cones see eens BAe eee 8 es 9G Owe 2—22 
CALTEX AF COOLANT Be  ——  —  _  _ m3 
BRERA IIE h054e orden rerio neues Eeeoenees Sinan esiimadie 2—41 


CASTROL ANTI-FREEZE 
CHEVRON ATLAS PERMA-GUARD 


| ANTI-FREEZE AND COOLANT 
| EN| AGIP F.1 ANTI-FREEZE 














, ESSO RAD 
Engine cooling system Sshcdinentt ae ant MOBIL PERMAZONE 
freeze solution SHELLZONE 
SHELL GLYCOSHELL PLUS 
SHELLSAFE 


TEXACO ANTI-FREEZE COOLANT 
TEXACO STARTEX ANTI-FREEZE COOLANT 
TOTAL ANTIGEL 


UNION YEAR AROUND ANTI-FREEZE AND . 
COOLANT GENERAL DESCRIPTION 


C190 C240 models 
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2 eee 





*Mark ... Isuzu genuine lubricants 


| ne |)!!! OC SECTION 2 


LUBRICATION TYPE OF LUBRICANT MAKE AND BRAND 


_ - | a aa sensieacn sails = ENGINE ASSEMBLY 


| | CALTEX CAPELLA OIL 22WF 
| CASTROL ICEMATIC 44 
/ | CHEVRON REFRIGERATION OIL 32 
ENI AGIP F.1 TER 34 INDEX 
——""" ial ili Coan RRAGOYLE ARCTIC OIL LIGHT 
SHELL CLAVUS OIL 17 CONTENTS PAGE 
| SUN SUMISO GS OIL 
| SUNFILL M-3310 Merl GOSCTIPLION 22.5 oki sees be ne eas He mews oe wales Ha eee Heme ee Hammes 2— 1 
| TEXACO CAPELLA OIL 22WF anes oe RMS Mai Cee ee : 
| TOTAL LUNARIA 46 Removal and installation ...........ccce cece ewer e reece nen en ene eesenneeeseneenenerenee . 2— 3 
| | ee ee ee ee nT er ee mcr ee 2—10 
| | *ISUZU ANTI-FREEZE PT | 
| BP ANTIFROST Inspection and FSGO occccse cules cine cee ee RRO ERE ie ae Be aes Serta tials ig Aon etyts 2—22 
CALTEX AF COOLANT | 
CASTROL ANTI-FREEZE Reassembly .......-...-. Sele RRR AW RE TNR RR Rh RARER FEO Hes FoR 2—41 
CHEVRON ATLAS PERMA-GUARD m9 : 
ANTI-FREEZE AND COOLANT 
ENI AGIP F.1 ANTI-FREEZE 
. | Permanent type anti- a) ne 
Engine cooling system taaie eniut deal MOBIL PERMAZONE 
reeze solution SHELLZONE 
SHELL GLYCOSHELL PLUS 
| SHELLSAFE | 
| TEXACO ANTI-FREEZE COOLANT 
| TEXACO STARTEX ANTI-FREEZE COOLANT 





TOTAL ANTIGEL 
| UNION YEAR AROUND ANTI-FREEZE AND 


| | COOLANT GENERAL DESCRIPTION 


C190 C240 models 
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Sane | - *+| REMOVAL AND INSTALLATION 


This section deals only with major service operations and major component parts removal and installation. 


PASSENGER CAR 





Removal steps Installation steps 


4 
2. 
3. 
4. 
5. 
6. 
cs 
8. 


Battery cable To install, follow the removal procedure in reverse 
Engine hood order. 

Fan and fan shroud 

Exhaust pipe 

Gearshift lever 

Clutch cable 

Propeller shaft 

Engine 
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LIGHT-DUTY-TRUCK (KBD 4 x 2 model) LIGHT DUTY-TRUCK (KBD 4 x 4 model) 





Removal steps Installation steps 
1. Battery cable To install, follow the removal procedure in reverse 
2. Engine hood order. 
ai! Removal steps Installation steps 3. Fan and fan shroud 
|| : 4. Exhaust pipe 
1 1 Battery To install, follow the removal procedure in reverse BK Gpareh itt lover 
| 2. Engine hood order. 6. Qudardrand box 
| 3. Fan and fan shroud 7. Clutch cable 
| 4. Exhaust pipe 8. Propeller shaft 
5. Gearshift lever 9. Starter motor 
} 6. Clutch cable 10. Transmission rear mounting and bracket 
| ¥. Propeller-shaft _ 11. Transfer side case 
| 8. Engine with transmission 12. Transmission 


13. Engine 
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Important operations — Removal 
} LIGHT-DUTY-TRUCK AND BUS (KAD and TLD models) OS YY ncontee 


1. Battey cable and electrical cable 





Disconnect the cables. 


_ —— ee 
— ——S i i 

SS eS SS SS OS ES iS 

co 


2. Engine cover 


1. Raise the companion’s seat. 


2. Remove the driver seat cushion, then remove the engine 
cover. 








Ht Removal steps Installation steps 3. Radiator hose and heater hose 
Vi 4 1. Battery cable and electrical cable 1. Engine When the engine and radiator are filled with long life coolant, 
l a 2. Engine cover 4 2. Engine with transmission drain and keep the coolant in a clean container. 
| 4 3. Radiator hose and heater hose 4 3. Transmission mount bracket | 
| 4. Intake pipe vacuum hose and fuel pipe 4 4 Engine foot bracket 14. Engine foot bracket 
| 5. Engine control cable 4 5. Exhaust pipe bracket 3 ; Support the engine on a transmission jack. 
6. Exhaust pipe 4 6. Propeller shaft Ce Ps , 

| 7. Tierod 7. Parking brake cable i 
| | 8. Transmission control rod 8. Speedometer cable | 
1 9. Clutch slave cylinder 9. Clutch slave cylinder | 

10. Speedometer cable 10. Transmission control rod j 

11. Parking brake cable 411. Tierod — | q 

12. Propeller shaft a aces nn 7 5 eo 

13. Exhaust pipe bracket . Engine controrc Senta ——— 

4 14. Engine roo bracket 14. Intake pipe, vacuum hose and fuel pipe | 0K853 i 

15. Transmission mount bracket 15. Radiator hose and heater hose 
| * 16. Engine with transmission 16. Engine cover 16. Engne with transmission 
| 17. Engine 17. Battery cable and electrical cable 


Removal of transmission assembly and clutch. 


Refer to transmssion and clutch 
workshop manuals for removal pro- 
| cedure. 
| 
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a Te + 


11. Tie rod 


\Y Important operations — Installation 


—_ 3. Transmission mount bracket 


Torque (kg-m) 2.8 —47 


Torque (kg-m) 6—9 








12. Exhaust pipe 


Torque (kg-m) 3.8 


4. Engine foot bracket 


Torque (kg-m) 2.8 — 4.7 





5. Exhaust pipe bracket 


Torque (kg-m) 1.7 


6. Propeller shaft 


Torque (kg-m) 
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DISASSEMBLY 


EXTERNAL PARTS (Right hand side) I 


This illustration is based on the C240 model. 


Disassembly steps 


af Pee 


Cooling fan 

Fan belt 

Fan pulley 

Vacuum hose 

Intake shutter and throttle valve 
Leak off pipe 

Injection pipe 





Fuel pipe 

Fuel filter 

Oil filter 

Oil pipe : Oil gallery to vacuum pump 
Injection nozzle 

Water hose 


CC 
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EXTERNAL PARTS (Right hand side) I 


This illustration is based on the C190GB model. 





Disassembly steps 


i ams 


Cooling fan and spacer 
Fan belt 

Fan pulley 

Leak off pipe 

Injection pipe 


OO AND 


10 


OK 937 


Injection nozzle 
Water hose 

Oil filter assembly 
Air breather hose 
Water hose 
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| EXTERNAL PARTS (Left hand side) 


INTERNAL PARTS (Timing gear train) 
MAJOR COMPONENTS 


Gear drive type 





| Disassembly steps 

| 

| 1. Generator assembly 5. Head cover | Disassembly steps 

| " 7 Flywheel a3. Injection pump gear 
3. Exhaust manifold yw 2. Timing gear case cover 
A Starter motor 


a4. Idler gear 
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ssaseimeneeiies INTERNAL PARTS (Timing gear train) 
} MAJOR COMPONENTS 


3. Injection pump assembly Belt drive type 
“tr Inspect the following items before timing gear removal. 
Backlash (crankshaft gear, idler gear, camshaft gear, injection 
pump geanr). 
| (mm) 
Standard Limit 


0.10 — 0.17 0.3 





Z Lceselel allelal dole AlALLRS 4. Idler gear end play _ — | SS 4 a eS 
| “ty ss : CG hy a | \ ¢ — ; ‘ ohh, i + 
ny i je fu vem , ~o% : - eee : ; . ‘2 es : " — Se = 





Standard 





Disassembly steps 


| 1. Pulley 5. Tension bearing and center 
| 2 Pulley housing cover 6. Timing belt 
| 3. Injection pump timing pulley flange 4/7. Injection pump gear 

4. Tension spring 


\V Important operation 


7. Injection pump gear 


— ji <a Remove the injection pump front bracket and rear bracket. 





- OK 1018 
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INTERNAL PARTS VV Important operations 
MAJOR COMPONENTS 


1. Rocker arm bracket and shaft 






Loosen rocker arm shaft bracket bolts in numerical order. 


3. Cylinder head 


Loosen cylinder head bolts in numerical order. 


10. Crankshaft timing pulley (C190GB, C190KE) 
Remover : 5-85210-016-0 


11. Camshaft end play (C190GB, C190KE) 


Standard 


(mm) 
Limit 


0.08 0.2 





Disassembly steps 


| a1. Rocker arm shaft bracket and shaft 210. Crankshaft timing pulley 
2. Push-rod (C190GB, C190KE) 
| a3. Cylinder head 411. Camshaft assembly 
| 4. Cylinder head gasket 12. Tappet - | 
| 5 Cranes 13. Timing pulley housing (C190GB, C1 9OKE) 
6. Oilpump 14. Flywheel 
7. Oiling jet 15. Rear plate | 
| 8. Piston 216. Crankshaft assembly 
| 9. Crankshaft pulley center 
| 


| (C1 90GB, C190KE) 
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| ~ Fa} 16. Crankshaft assembly MINOR COMPONENTS 
| Check the crankshaft end play before disassembly. CYLINDER HEAD 


(mm) 






Standard 


Cranshaft bearing cap bolts. 
Loosen bearing cap bolts in numerical order. 


oy reve. aie VE 
AN Al (ai Ip 
He! ALL UIA |e 
=e Test i®y S 


k 


F- 





Disassembly steps 


| 41. Spring seat and split key 3. Valve 
| 2. Valve spring 


| V Important operation 
1. Spring seat and split key 
Compressor : 9-8523-1423-0 
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PISTON AND CONNECTING-ROD ASSEMBLY 


| ; | | VV Important operations 
| } | —— 1. Piston ring 
QQ) Remover 








3. Piston pin 


Drive out the piston pin using a brass rod at normal temperature. 





Disassembly steps 


41. Pistonring 4. Piston 
2. Snapring 


9. Connecting-rod 
43. Piston pin 





Disassembly steps 
H || 


1. Rocker arm (A) 4. Rocker arm shaft spring 
| 2. Rocker arm shaft bracket 5. Rocker arm shaft 
3. Rocker arm (B) 
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INSPECTION AND REPAIR 


Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found through 


inspection. 


CYLINDER BODY AND LINER 


Projection 
_ Straight edge | fil 





Cylinder body warpage 


(mm) 












Overall whith | 005 








Thickness 





Cylinder liner bore diameter 
Measuring point : Approx. 15mm bellow upper face. 


Standard 





86.02 — 86.06 


Amount of projection 


Standard (mm) O — 0.1 


Cylinder liner replacement 


Remover : 9-8523-2552-0 
Liner grip : 9-8522-1148-0 


Installer 





% 
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Installer : 9-8523-2551-0 


Wipe clean the cylinder liner and cylinder body to remove oil, 
then install the cylinder liner into cylinder bore using a bench 
press. 

The use of dry ice to cool the cylinder liner will invite contraction, 
facilitating smooth installation of the cylinder liner. 


Tighteness (mm) 0 — 0.02 


Crankshaft journal and pin diameter 
C190GB, C190KE, C190 


| (mm) 
| Standard 
Journal 59.92 — 59.93 
Pin . 52.92 — 52.93 
C240 
(mm) 
Standard 
Journal | 69.92 — 69.93 


Pin | 52.92 — 52.93 


Undersize bearings are available in 4 different sizes which include 
0.25, 0.5, 0.75 and 1.0 mm undersizes. 


Crankshaft diameter when using undersize bearing 

C190GB, C190KE, C190 
| (mm) 
Journal Pin 


U/S 0.25 59.67 — 59.68 


52.67 — 52.68 


U/S 0.50 52.42 — 52.43 
U/S 0.75 52.17 — 52.18 
U/S 1.00 51.92 — 51.93 
C240 
(mm) 
U/S 0.25 52.67 — 52.68 
U/S 0.50 | 69.42 — 69.43 — 52.42 — 52.43 
U/S 0.75 52.17 — §2.18 
U/S 1.00 51.92 — 51.93 
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Fillet section 


Fillet section 











Connecting-rod cap nut. 


Uneven wear 


(mm) 












0.001 


Curvature of the fillet section on the crankshaft journals and 
crankpins should be finished as shown below. 





Journal 





Pin 0.05 





_ (mm) 
Standard 
Journal 3.3 — 3.7 
Pin 3.3 — 3.7 


Clearance between crankshaft journal and crankshaft bear- 
ing 


(mm) 








Clearance between crankpin and connecting-rod bearing 


0.029 — 0.085 


(mm) 





| 0.018 — 0.065 


Torque (kg-m) 





ENGINE ASSENBLY 2—25 





The clearance can also be measured using a plastigage. 


FF: Bearing spread 


(mm) 







C190GB, C190KE, C190 
C240 


C190GB, C190KE, C190 





Crankshaft bearing 






Connecting-rod 
bearing 





Standard 





Crankshaft gear replacement (C190, C240) 








Removal 






Remover 









Remover : 9-8521-0074-0 


Installation 
Installer : 9-8522-0021-0 





Installer 
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1 Pilot bearing replacement 
Remover : 9-8523-1812-0 





FLYWHEEL 


—] Inspect the following parts for wear, damage or other abnormal 
conditions. 


Fly wheel 


Ring gear 





Depth and thickness 
E: (mm) 


Standard Limit 


C190GB, C190KE 17.9 — 18.1 19.0 


C190 32.9 — 33.0 32.0 


C240 17.9 — 18.1 | 19.0 


Ring gear replacement 
[++] Remove the ring gear from the flywheel by tapping around the 
side face of the gear with a brass bar. 


ee =i 
a 


alan iT Th) hia 








PISTON 
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Heat the ring gear evenly with a gas burner (Maximum tem- 
perature 200°C) to invite volumetric expansion. Install the ring 


gear on the flywheel when it is sufficiently heated. 


Piston clearance 


Piston outside diameter 


Take measurement in direction at a right angle to the piston pin 


hole. 
Grading position : 52mm 


The piston grade should be selected by referring to the following 


table, so that specified piston clearance can be obtained. 


Piston outside diameter 


Piston mark Standard 
A 85.888 — 85.907 
C 85.908 — 85.927 


Cylinder liner inside diameter 


Standard 


Cylinder liner inside diameter 86.02 — 86.06 
0.123 — 0.143 


Piston clearance 


(mm) 


(mm) 


C190KE model engine is not equipped with cylinder liner 
therefore, Oversize pistons and piston rings are prepared for 


repair. 
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= Piston pin outside diameter Bushi 
(mm) } Clearance between bushing and piston pin. 
Standard Limit tbe 
mm 
26.96 Standard 





27.0 — 26.995 
0.008 — 0.02 








| Fitting interference between piston pin and piston. 
— (mm) 
mm 


Standard | O — 0.005 


Bushing replacement 







Special tool 
Removal 


Clearance between piston ring and ring groove 








Remover : 9-8523-1369-0 








———— = — : (mm) >} “ ‘ 3 sts : 
Standard Limit FL Connecting rod 
| a | fh ge z >)! Installation 
1st compression ring 0.09 — 0.11 0.3 2 -*\. ee. ee 


Installer : 9-8523-1369-0 


0.02 — 0.05 O:15 


2nd compression ring 
Oil ring 


The inner face of the bushing must be finished with a remmer 
after installation of the bushing. 





< SIE) 






} | 
Pin hole grinder 


(mm) Inside diameter (mm) 27.008 — 27.015 


Piston ring gap 
1st compression ring 0.20 — 0.40 2.0 


2nd compression ring 0.20 — 0.40 2.0 






Cylinder head 
Warpage 


Standard 
91.95 — 92.05 | 


(mm) 










Fr Connecting-rod 
Distortion and parallelism 


(Per length of 100mm) 





Overall length 






Thickness 
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[>] Installation of new heat shield 
Install the heat shield with the flanged side up On the cylinder 


head by tapping on the flange lightly with a brass bar. 


Depression of hot plugs 
Check the amount of depression of hot plugs on No. 1 through 
No. 4 cylinders using a feeler gauge, with a straight edge held 
against the hot plug face. 


Limit (mm) 0.02 





Hot plug replacement 


Remove the hot plug in the following manner: Insert a suitable 
round bar sizing 3 to 5mm in diameter into nozzle holder fitting 
hole to touch the hot plug, then drive out the hot plugs using a 
hammer. 


Valve stem diameter 
7 — (mm) 














Intake valves 


Exhaust valve 7.85 


Heat shield replacement 





Drive out the heat shield using a brass bar and hammer. 


(mm) 


Depression 
Standard Limit 






. Depression 
Installation of new hot plug 


oKO80 
Install lock ball into groove in hot plug. Drive the hot plug into 


cylinder head by aligning lock ball in hot plug with groove in 


cylinder head. | _ a Contact width 
| (mm) 


Standard 





Press the hot plug into position by applying 4500 to 5000kg 
pressure using a bench press with a piece of metal fitted against 
the hot plug face for protection. 

. After installation, grind the face of hot plug flush with the face of 
Hot plug the cylinder head. 


___ 0080 
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VALVE GUIDE 


Valve seating angle 45° 


CR Valve seating angle 
— 


Valve seat thickness 


(mm) 






Intake valves 





Exhaust valves | 





4 


Thickness 


Valve seat insert replacement 
Valve seat insert 


Arc-weld excess metal around inner face of the valve seat insert 
and allow to cool off a few minutes, then pry off the valve seat 
insert with screw drivers. 

Cylinder 


Welding bead 


OKOs2 & 


Press a new valve seat insert into the bore using a bench 
press. After installation of the valve seat insert, grind finish the 
seating face with a seat grinder carefully noting the seating 
angle, contact width and depression. Lap the valve and seat as 
the final step. 


VALVE SPRING 


Inclination 


i 


St 


measurement 





OKO86 


Clearance between valve stem and valve guide 


95] 


[@] <| [9] 
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(mm) 







0.039 — 0.068 


0.064 — 0.093 









Intake valves 






Exhaust valves 


Valve guide replacement 


Removal 


Remover : 5-85230-002-0 


Installation 


Apply engine oil to the outer circumference of the valve guide. 
Set the installer to the valve guide, then drive the guide into posi- 
tion from the upper face of the cylinder head using a hammer. 
(mm) 
13.0 













Height of valve guide upper end 


from cylinder head upper face Exhaust side 


Valve guide installer : 5-85230-002-0 


Discard used oil seals and install new ones. 


Free length and inclination 


(mm) 






Free length 







Inclination 









LLL ee : = ge = a= = 
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It is necessary to drill an oil port in the new rocker arm bushing as 
it is not provided with oil port. 












19.65 — 22.16 








CAMSHAFT ASSEMBLY 


Difference between parts for models C190GB, C190 and C240. 


Limit (mm) 0.6 


Rocker arm shaft diameter 
| (mm) 


Standard 


Camshaft diameter and height of cam lobe. 
: | (mm) 


Limit 


18.98 — 19.00 18.85 





Rocker arm 
Clearance between rocker arm shaft and rocker arm. 


Standard 


(mm) 
Limit 


0.12 


Standard 
0.05 





If the amount of wear is beyond the limit. replace either the shaft 
or rocker arms depending on the condition of wear. 
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Cam bearing replacement 
Removal 


Remover and installer : 9-8523-1737-0 or 
9-8523-1360-0 





The oil port in the cylinder body must be aligned with that in the 
camshaft bearing. 


7 [++] Installation 


. 0) i Ae Remover and installer : 9-8523-1737-0 or 
“A | I-8523-1360-0 


F, 5 qi 
Align oil ports fe Se 












Standard 
0.05 






| 


0K 1027 





End play (C190, C240 only) 
(mm) 


Standard 















0.05 — 0.11 


Remover : 5-85210-002-0 


Camshaft gear replacement (C190, C240 only) 
Removal 
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| [>«] Installation 
Drive the gear to the shaft aligning the key groove on the gear 
with the key on the shaft. 


C190GB only 


Removal 


- i . 
EE 


Remover : 5-85210-002-0 


= Pd “ 
‘a 
Ch 
— 


“ay 
coca 


Inspect the following parts for wear, damage or other abnormal 
conditions 


Oil seal replacement 


Remover 
Drive out the oil seal using a brass bar against the side with boss. 


Oil seal retainer 


Installation 
Install the oil seal flush with the retainer face. 
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vAppET IDLER GEAR AND SPINDLE (C190, C240 only) 


=| 'nspect tappet for wear, damage or other abnormal condition. : : 
|e Spindle diameter 


Standard 


Crack Normal contact 


44.945 — 44.975 





Irregular contact 


Diameter 
: 





— FT] Clearance between spindle and idler gear 
Standard Lmit 
Standard 
| 12.98 — 12.99 12.95 | 
| | 0.025 — 0.085 
| 
| 
| 
| Clearance between tappet and cylinder body 
| aa — TIMING PULLEY (C190GB only) 


Standard 





Crankshaft timing pulley outside diameter 


Standard 


(mm) 


65.33 — 65.43 





Run-out 


Camshaft pulley outside diameter 





Limit (mm) 0.3 (mm) 






Standard 






132.032 — 132.152 131.932 
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Injection pump pulley outside diameter - [ate] REASSEM BLY 


Limit MINOR COMPONENTS 
131.932 CYLINDER HEAD 








Standard 
132.032 — 132.152 





Tention bearing outside diameter 
ee, (mm) 
Standard Limit 


61.8 — 62.0 61.6 





Timing gear case cover oil seal replacement 
(C190, C240) 


[+9] Removal 





Installation Reassembly steps 


Installer : 5-85220-013-0 42. Valve spring 


'. Valve 43. Spring seat and split key 


Important operations 


2. Valve spring 
Install the valve springs with the painted end down. 


Painted portion 
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3. Spring seat and split key 
Compressor : 9-8523-1423-0 





PISTON AND CONNECTING-ROD ASSEMBLY 









Conventional piston heater 


Snap ring 









Manufactur’s mark 
on this side \ 


2 or 







| 
Reassembly steps 
Hy 


4&1. Piston and connecting-rod 
42. Piston pin 





43. Snapring 
44. Pistonring 
















Oil ring 
Pression ring 





OK 109 
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VY Important operations 


1. Piston and connecting-rod 


Install the piston on the connecting-rod, so- that combustion 
chamber on piston head is on the same side with the cylinder 
number mark side (side with bearing stopper) of the connecting- 
rod big-end. 


Isuzu mark on the connecting-rod should be on the same side of 
the front mark on the piston head. 


2. Piston pin 
Install the piston pin after heating the piston to about 100°C. 


3. Snap ring 


Install the snap ring into the piston using snap ring pliers, then 
check to make certain the snap ring is fitted properly into the 
groove. 


4. Piston ring 
Installer : 1-85221-025-0 


Install the 1st and 2nd compression rings with manufacturer's 


mark turned up. Oil ring can be installed on the piston with 
either side up. 


Piston ring gaps should be positioned as shown in the figure. 
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ROCKER ARM AND SHAFT ASSEMBLY 





Reassembly steps 


Rocker arm shaft 
Waving washer 

Snap ring 

Rocker arm (A) 

Rocker arm shaft bracket 
Rocker arm (D) 

Spring 

Rocker arm (C) 

Rocker arm shaft bracket 
Rocker arm (D) 


Ld 


> 
COON OA fWNh > 


> 


410 


Rocker arm (A) Rocker arm (C) 










Rocker arm (B) 




















iG 
A 12. 
13. 
a 14. 
15. 
416. 
LE 
a 18. 
19. 
20. 


13 14 15 16 17 18 


Spring 

Rocker arm (C) 

Rocker arm shaft bracket 
Rocker arm (D) 

Spring 

Rocker arm (C) 

Rocker arm shaft bracket 
Rocker arm (B) 

Waving washer 

Snap ring 


Important operations 


4. Rocker arm (A) 
8.12.16. Rocker arm (C) 


Difference between rocker arm A and C. 


18. Rocker arm (B) 
6.10.14. Rocker arm (D) 


Difference between rocker arm B and D. 


= 
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INTERNAL PARTS I 


MAJOR COMPONENT 





Reassembly steps 


a 1. 
A 2. 
3. 
4. 
a 5. 
4 6. 


Crankshaft and bearing 

Rear oil seal 

Rear plate 

Timing pulley housing 

Crankshaft timing pulley 

Crankshaft pulley center (C190GB only) 


OK943 


Flywheel 

Tappet 

Camshaft assembly 
Piston and connecting-rod 
Oiling jet 

Oil pump 

Crankcase and oil pan 





= = 
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Journal No. 


With oil hole 
and groove 


Arch 
gasket 


No. 5 Bearing cap 


Fit correctly 





Body side 





\V Important operation 


1. Crankshaft and bearing 


The following points should be noted to avoid interchanging the 
crankshaft for C190 model engine with that from C240 model. 


imm) 













C190 model 60 






Journal diameter 


C240 model 





Install the crankshaft after applying engine oil to the face of the 
bearing in contact with the crankshaft. 


The bearings should be installed correctly in their respective 
position. Install the thrust bearing with the oil grooved side 
turned outward. 


Installation of bearing cap arch gaskets 
Install the arch gasket on the No. 1 and No. 5 bearing caps. 


Amount of projection 


of gasket (mm) MOS 





Apply a coat of silicone gasket evenly to the joining faces of the 
No. 5 bearing cap and cylinder body. 

The No. 1 and No. 5 bearing caps should be installed flush with 
the face of the cylinder body. 


| 


ENGINE ASSEMBLY 2—47 





Install front and rear side thrust bearings with the oil groove 
turned to the timing gear and flywheel, respectively. 


0K 1031 





a] Tighten crankshaft bearing cap bolts in numerical order. 


Torque (kg-m) 16 — 18 


(mm) 












C190GB, C190 
Bolt length 








2. Rear oil seal 


_— Cylinder body 
_-— Oil seal 
> Crankshaft 


Apply engine oil to the lipped portion of the rear oil-seal, then 
install it in position using installer. 


Installer : 9-8522-1279-0 












5. Crankshaft timing pulley (C190GB only) 


aa a ee a al 
| | . 
| Installer : 9-8522-0021-0 





a —— 
we. 


| 0K973 | 


6. Crankshaft pulley center (C190GB only) 


Installer : 9-8522-0021-0 


Torque (kg-m) 19.0 
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| J. Flywheel 
Tighten the bolts in the numerical order as the illustration. 


Torque (kg-m) 12.0 


2nd compression Coil expander 
ring S\ _ Af 


10. Piston and connecting-rod 


Lightly oil the piston rings fitted to the piston, then position 
piston ring gaps as illustrated in the drawing. 


\ Ist com- 
pression ring 


0K109 


Piston ring compressor : 9-8522-1255-0 


Install the piston and connecting-rod with mark turned to the 
front of engine. 


Install the connecting-rod bearing caps by matching numbers. 


8.0 — 9.0 





Torque (kg-m) 


“Matching 
numbers 


11. Oiling jet 
Tighten oiling jet pipe fixing bolts in numerical sequence. 


Rubber gasket 


A 
ve 


liquid 

gasket 

applying 
_ portion 


/ %, 
| 





Ci 
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Turn the crankshaft and check to make certain oil jet pipe is apart 
from the piston. 


13. Crankcase 


Apply liquid gasket to the arch gasket fitting face of the No. 1 
and No. 5 bearing caps. 





Le 
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INTERNAL PARTS (Timing gear train) 
MAJOR COMPONENTS 


Align the marks on the camshaft gear, idler gear and crankshaft 
gear. 


i) Gear drive type 


2. Injection pump gear 


Install the injection pump gear together with injection pump by 
aligning the mark with that on the camshaft. 


3. Timing case cover 


Check to make certain the O-ring is fitted properly into ring 
groove in the timing gear case cover. 





OK 1021 














4. Pulley 


Torque (kg-m) 19.0 






Reassembly steps 





41. Idler gear assembly 43. Timing case cover 
42. Injection pump gear 44. Damper pulley 


Important operations 


1. Idler gear 






|e Injection timing adjustment 


Bring the piston in No. 1 cylinder to the injection timing before 
T.D.C. on compression stroke, so that TDC line on the pulley is 
aligned with the pointer. 






Install the idler gear, so that the oil port in the idler gear shaft is 
turned to the crankshaft gear side and bolt holes are aligned. 
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ENGINE ASSENBLY 2—53 
Bring the mark on the injection pump housing with the mark on INTE RNAL PARTS (Timing gear train) 
the injection pump bracket. 

MAJOR COMPONENTS 


Belt drive type 





“QUALITY PARTS 
YOU CAN TRUST" 


va isuzu 
SUESBA 





OK942 





Reassembly steps 
1. Injection Pump gear 
42. Timing belt 
43. Tension bearing and center 
44. Tension spring 
| 


45. Frange 


6. Pulley housing cover 
7. Pulley 
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V 


Bl 


Important operations 


2. Timing belt 

Install the damper pulley and align the TDC mark on the pulley 
with the pointer and mark “’ & “’ on the injection pump pulley 
with the mark “ & “ on the camshaft timing pulley, then secure 
the injection pump timing pulley and camshaft timing pulley with 
bolts. 


Remove the damper pulley and install the drive belt on the 
pulleys in sequence of the camshaft timing pulley, camshaft tim- 
ing pulley and injection pump timing pulley. Collect slackness 
of the drive belt on the tension bearing. 


3. Tension bearing and center 


Install the tension bearing and center by aligning the end of the 
tension center with the pins on the pulley housing, then finger 
tighten the tension bearing nut. 


4. Tension spring 


Install the tension spring properly. 
Remove the pulley fixing bolts and set the tension bearing tem- 
porarily. 


Torque (kg-m) 3—5 






0K 1023 





Injection pump 
| timing pulley _— 


am ( BD ) 
| ff TNS a Camshaft timing pulley | 





“os. 


; f eno + 
Alignment marks 
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Turn the crankshaft two turns in normal direction of rotation 

a turn it further 90 degrees beyond the top dead center . 
0ose€n the tension spring to let the spring take , 

up sla S 07 

the drive belt. ° —o 


Tighten the bearing nut to specification. 


Torque (kg-m) 1% sa93 


5. Flange 


Install oe flange by aligning the hole in the outer circumference 
ei the flange with the timing mark “’ & "’ on the injection pump 
urn the crankshaft two turns and chec a fe 
: ck that the ti ark 
are in alignment. Rese ae 


Timing adjustment 


Check that notched line on the injection pump flange is in align- 
ment with notched line on the front plate. 


Bring the piston in No. 1 cylinder to top dead center on compres- 
sion stroke by turning the crankshaft as necessary. With the 
front upper cover removed, check that timing belt is properly 
tensioned and that timing marks are aligned. | 
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Disconnect the injection pipe from the injection pump and 
remove the distributor head screw, then install measuring device. 


The dial indicator should be installed with the prbe depressed 
inward by approximately 2 mm. 


Measuring device 


Bring the piston in No. 1 cylinder to a point 30° — 40° before top 
dead center by turning the crankshaft, then calibrate the dial 
indicator to zero. 


Turn the crankshaft until the line 15° on damper pulley is 
brought into alignment with the pointer, then take reading of the 
dial indicator. 


Timing i 





Standard reading (mm) 0.47 — 0.53 


Turn the crankshaft in normal direction of rotation. 


If the injection timing deviates from the specified range, loosen 
pump fixing nuts and bracket bolts, then make an adjustment by 
varying injection pump setting angle. 


When larger than standard value: 
Turn the injection pump toward the engine so that the dial 
gauge reads the standard value. 

When smaller than standard value: 
Turn the injection pump away from the engine so that the dial 
gauge reads the standard value. 






Po99° G96 Oo 090°9095 


Cy 
C (> 
: Oo. oO e) (TOR 





EY 2-8 
INTERNAL PARTS II 





OK979 


Reassembly steps 


41. Cylinder head gasket 
42. Cylinder head 


43. Rocker armshaft assembly 
4. Water pump 


VY Important operations 


1. Cylinder head gasket 














On Install gasket with “TOP” mark side up on the cylinder body. 












6 o oO 
. CC Y 
6 O} 


“TOP” mark 
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2 2. Cylinder head 
\}| Tighten cylinder head bolts in numerical sequence. 


1st step 2nd step 










New bolt 





Reused bolt 


3. Rocker armshaft assembly 
Tighten rocker armshaft bracket bolts in numerical order. 


Rocker arm bracket torque (kg-m) 132 =— 23 





Adjust the valve clearances referring to page 1-13. 


EXTERNAL PARTS 


This illustration is based on the C240 mode! 


Reassembly steps 


AAW = 


Cylinder head cover 

Injection nozzle 

Oil pipe : oil gallery to vacuum pump 
Oil filter 

Fuel filter 
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(Right hand side) 


11 


Leak off pipe 

Fuel pipe 

Intake shutter and throttle valve 
Water hose 

Vacuum hose 

Fan pulley 


10 


OK936 





: Ty 


YY Important operation EXTERNAL PARTS (Right hand side) 


This illustration is based on the C1 90GB model! 
10. Vacuum hose | 


Connect red colored viny! hose to the hose joint on the vacuum 
side. 


Vacuum side 


Vacuum side 
| r | 


OK981 





g 
6 
pt 
Hh } "QUALITY PARTS 
I YOU CAN TRUST” 
| 
zB = 
Lt FS aoe 
5 





OK 937 


Reassembly steps 


1. Cylinder head cover 
2. Injection nozzle 

3. Water hose 

4. Oil filter assembly 


Air breather hose 
Injection pipe 
Leak off pipe 
Water hose 


GN aan 
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I | - 


| EXTERNAL PARTS (Left hand side) 
| This illustration is based on the C190 and C240 models. SECTION 3 


LUBRICATING SYSTEM 





LUBRICATING SYSTEM 3—1 
en 





INDEX 
: 

| CONTENTS PAGE 
| PRUE RENMEI 95935 ingame tvensnrcseroite iota Silage Bere ae axpesaenescaciacerarececs 3— 1 
i} CHU PGM 609 bas Hihininnie wierte wiaintnsmiaiyy ducing EVORSSY Bid emedmmmaammareeaneua-avacecire eceuce 3-— 2 
| | WIE SI COONGT EVDO oiais caiawennians uieuis vslaWlaibd dadaeing ew emmpoe-acicewee armenian vibes seseees: 3-— 8 
| , DH: COOLOE inion scsinsesae wi repeal a6 5 nm eximiesmne ovcsbbiaioioralosio gomeramsouddeseenete ex cee. 3—10 
| i ON FOC PINS ANd FOTOLVEING i. 255: enieinimnn dricorasieararwa's'eaiod ade KWEPEUY a aniemenecesece. 3—10 
| 





j GENERAL DESCRIPTION 
| a 
mn) 
ea | 
| ' 
| W Oil cooler assembly Oil filter assembly 
I Overflow valve | Relief valve | Worning 
E+}! | ho 
- — Cry | __Cylinder body oil gallery «| oil gallery 
a 
7 Relief val 
Reassembly steps | 

1. Exhaust manifold 5. Generator assembly 

2. Intake manifold 46. Fan belt 

3. Starter motor 7. Cooling fan and spacer 

4. Thermostat housing 

Cylinder 
| head valve 
mechanism 
VV Important operation | ) | 
: 6. Fan belt 
Fan pulley 
, Depress here Specified belt deflection 
= SSK <a Fan belt (mm) | 10 
| : 7 About 10 mm 
Generator pulley 
= 


Crank pulley 
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EXTERNAL PARTS (Left hand side) 


This illustration is based on the C190 and C240 models. SECTION 3 


LUBRICATING SYSTEM 








INDEX 
CONTENTS PAGE 
General description ...... SEN ncaa th yen nin uinense sao diye Mrdaw'a int heeiaa enhance ideale mee 3— 1 
ADU ROD ici ie 65S ERIE Fis Bese wraircerecaie aici inasiieiila: Sea eniterans ae ee Oe ICE ere 3-— 2 
TR RE CORIIN B GIO in cesvon ses caoribnwiracsntmaioenina weal ancisig Serer a ca 3— 8 
OE BOB TIE as asncasnsnivsinoimitswsa emir lain sheiaasie WEIIERG By < sc = arermccrewe gneanciesioneccg 3—10 
| Oil jet pipe and relief valve 2.0.0... cece ccc cca ceceecuccccccecccce. 3—10 









Oil cooler assembly Oil filter assembly 


Overflow valve | | Relies valve | Worning 
TF (4 me. 
puaner | |—— Battery 


Vacuum 
pump 










Relief valve _ | 


Reassembly steps 






1. Exhaust manifold 5. Generator assembly 

2. Intake manifold 46. Fan belt 
| 3. Starter motor 7. Cooling fan and spacer 
| 4. Thermostat housing 






| head valve 
mechanism 





Y Important operation ) 
_ sta 6. Fan belt 
~__ Depress here Specified belt deflection 
So ae = | Fan belt (mm) 10 


7 ‘About 10 mm 
/“ Generator pulley 


Crank pulley 
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OIL PUMP = 
Ie INSPECTION AND REPAIR 





This illustration is based on rotor type This illustration is based on gear type 


Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found through 
inspection. 





Clearance between vane, and body. 





(mm) 
Standard Limit 
0.02 — 0.07 0.15 
| Clearance between rotor and vane. 
fe DISASSEMBLY — (mm) 






Standard 


i | 
| Rotor e 
typ 662' (043 





Clearance between vane and pump body. 


Standard (mm) 0.2 — 0.27 





Clearance between rotor shaft and pump body. 
3 


(mm) 


Standard Limit 


0.04 0.2 





Disassembly steps 


1. Oil pipe 3. Pump cover 
| 2. Strainer 4. Vane 
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Pinion replacement 


Removal 


File off caulked end of the pinion stopper pin, then drive out the 
pin toward opposite side. 


It is necessary to drill a hole in one side of the pinion for service 
as it does not have a hole on both sides. 


Installation 


Install a new stopper pin and caulk end of pin after installation. 


Rotor replacement 


Removal 


Drive out the pin from one side. 


Installation 


When the pin is installed, che¢k to make certain end of the pin is 
not projected from the end of rotor. 





REASSEMBLY 


To assemble, follow the disassembly procedure in reverse order. 








DISASSEMBLY 


Gear type 
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Disassembly steps 


1. Oil pipe 
2. Strainer 


3. Cover 
4. Driven gear 
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INSPECTION AND REPAIR 


Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found through 
inspection. 


Clearance between gear teeth and body inner wall. 
a8 


Standard 


0.12 — 0.13 


Standard 
0.04 — 0.09 





REASSEMBLY 


To assemble, follow the disassembly procedure in reverse order. 





LUBRICATING SYSTEM 3—7 





OIL FILTER 


DISASSEMBLY 


C240 model 





* Repair kit 


Disassembly steps 


1. Drain plug 6. Relief valve assembly 

2. Center bolt 7. Overflow valve assembly 

3. Cover 8. Oil cooler relief valve (Model with oil 
4. Spring, seat and gasket cooler) 

5. Element 9. Plug and O-ring (Model without oil cooler) 


INSPECTION AND REPAIR 


Make necessary correction or parts replacement if damage or any other abnormal conditions are found through inspec- 
tion. 


REASSEMBLY 


To assemble, follow the disassembly procedure in reverse order. 
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& DISASSEMBLY 


LUBRICATING SYSTEM 3—9 








WITH OIL COOLER TYPE REASSEMBLY 





Reassembly steps 


| 1. Oil cooler relief valve assembly 45. Nut 
Disassembly 2. O-ring 46. Cartridge oil filter 

1. Drain plug 5. O-ring 3. O-ring 7. Drain plug 

2. Cartridge oil filter 6. O-ring = “Giapoier 

3. Nut 7. Oil cooler relief valve assembly 

4. Oil cooler 

| Important operations 

INSPECTION AND REPAIR 5. Nut 


Make necessary correction or parts replacement if damage or any other abnormal conditions are found through inspec- 
tion. 





6. Cartridge oil filter 


Apply engine oil to O-ring. 
Turn in filter until sealing face is brought into connect with the O- 
ring. Further tighten 2/3 of a turn. 
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OIL COOLER 
C240 type 


F 





Element 





INSPECTION AND REPAIR 


Make necessary correction or parts replacement if damage or any other abnormal conditions are found through inspec- 
tion. 


OIL JET PIPE AND REGULATION VALVE 


I?) INSPECTION AND REPAIR 


Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found through 
inspection. 
|e Visual check 
Inspection for damage or other abnormal conditions. 





OK 718 


Apply a light pressure onto the valve with a screw driver and 
check that valve operates smoothly. 











COOLING SYSTEM 4—1 


SECTION 4 
COOLING SYSTEM 


INDEX 
CONTENTS PAGE 
SONAL COSCHDMON: jeiesiwis aiisxa ey aie¥' a U845Se cniesnrcma aeircasors oes 4—1 
WGESE PUNO ae nsinnateananinineicmy oueiRilivis sere qaeqerwewewounay aqme: 4—2 
TBEMNOR EAE, se cisia « winresits aah a9 Baa bran wopnrmeien ainrararcievororesace carne 4—6 


GENERAL DESCRIPTION 





Thermostat 
Cylinder head 


—— 
i 


Oil cooler 


Raciator 
Car heater 


t 


lt ee 
i 
he ee i ee ee | 


Cylinder body 
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DISASSEMBLY 


Disassembly steps 


1. Cover 
2. Set screw 
4 3. Fan center 





WATER PUMP 





a4. Impeller and seal unit 
5. Bearing unit 


YY Important operation 


3. Fan center 


Remover. 





— AOAdd bab AA AL ‘ | 
ff : 





INSPECTION AND REPAIR 


Make necessary correction or parts replacement if w 
inspection. 


OK 667 


4. Impeller and seal unit 


For aluminum body only. 
Heat the pump body in hot water (80 ~ 90°C). 


Remove impeller using a bench press and a suitable bar. 


ear, damage or any other abnormal condition are found through 


Check the bearing for abnormal noise, binding and other abnor- 


mal conditions. 








EE 
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REASSEMBLY 








3. Impeller and seal unit 


Apply a thin coat of liquid gasket; BELCO BOND No.4 to the 
outer periphery of seal unit before installing the seal unit. 


Apply liquid gasket here ~ 


Install the impeller in position using bench press, so that the 
specified clearance is provided between the impeller and pump 
body. 





Clearance (mm) 0.3 — 06 


After installation, check that rear face of the impeller is indented 


* Repair ket from the face of the pump body. 





Depth (mm) | 1 
Reassembly steps 
41. Bearing unit 4. Cover 
2. Set screw a5. Fan center 


43. Impeller and seal unit 





Important operations 


5. Fan center 
Lr} Distance between fan fitting face and rear face of the rear cover. 


Distance (mm) 1tOF =e TTS 


1. Bearing unit 

Press the bearing unit into place by aligning set screw hole in 
bearing with that in the pump body, then secure the bearing unit 
in position with the screws. 











- SS 





4—6 COOLING SYSTEM 





THERMOSTAT 


INSPECTION AND REPAIR 


Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found through 
inspection. 


Valve opening 
temperature 


Valve lift at testing 
temperature 


Agitating rod ~<A 73 


82°C 8mm at 95°C 





~~ Wood piece 





FUEL SYSTEM 5—1 


SECTION 5 
FUEL SYSTEM 


INDEX 
CONTENTS PAGE 
General MORctl PEON) sans nccunisaewuciels demi’ dain enim avrwarrnw ewiolwrensWacwewies avdinee vaca, 5—1 
OCLIN COREE saan muses 425 eb¥G a5 winieinminmeee maomenne minmewien emda ¥SEE bcc ccenss.c 5—3 
REAIPORTRA SHE SSUARTAGS ER ig a aa ssan snes spon iencasnrunsspealars WaWRNRLEIER peeéraucsc srscie an acraaces 5—4 


GENERAL DESCRIPTION 


C190GB model 


Fuel filter : 
Overflow pipe 


VE type injection pump : | 
uel-cut 
solenoid 


te 


Fuel tank 








5—2 FUEL SYSTEM 


C190, C240 models 


Fuel tank 


Injection pump 


Fuel filter 








FUEL SYSTEM 5—3 





INJECTION NOZZLE 


DISASSEMBLY 





Disassembly steps 


1. Screw cap nut 6. Nozzle nut 
2. Nut a /. Nozzle 
3. Adjusting screw 8. Nozzle holder screw 
4. Nozzle spring 9. Connector 
5. Push rod 10. Edge filter 
\/ Important operation 


7. Nozzle 


After removal of nozzle assembly from the nozzle body, keep 
them separate to maintain proper needle valve to body combina- 
tions. 


REASSEMBLY 


To reassemble, follow the disassembly procedure in reverse order. 
Refer to “FUEL SYSTEM" in section 1 ‘’General information’’ on page 1 — 19 for injection of spraying condition and 
injection starting pressure adjustment. 





5—4 FUEL SYSTEM FUEL SYSTEM 5—5 


INJECTION PUMP DATA INJECTION VOLUME AND GOVERNOR PERFORMANCE DIAGRAM 





(C1 90G B, C190KE models) Identification number : 104749—1030 
INJECTION VOLUME ADJUSTMENT Test diesel fuel : Bosch diesel fuel OL61V11 





1.1. Idle speed regulation | i: | 4.7—8.7 


TEST CONDITIONS 






Injection nozzle * D.K.K.C. P.No.105 780-0000 


































Bosch type No.DN12SD12T | 7 as =< | 
Injection nozzle holder | D.K.K.C. P.No.105780-2080 | 2. Test Specifications 
Bosch type No.EF8511/9A N = rpm . 
Injection starting pressure ~ 150kg/cm? * MON SSES 
Injection li i : i — , = 
jection line Inner dia. 2mm x Outer dia. 6mm — Length 840mm 2.2 Supply pump : ee : 
Transfer pump pressure 0.2kg/cm? | = gcm ¥ : i | Es 
Test diesel fuel Bosch oil OL61V11 | Overflow delivery N = rpm 1000 
SAE standard test oil (SAE 967.C) be eo/l0s edd = 3 
Testing oil temperature | 46 — 54°C 
Identification number 104749—1020, 104749—1030 2.3 Fuel deliveries 


Speed control lever Pump speed (rpm) Fuel delivery (cc/1000st)) 





3 
Desig- For assembly and 
| nation adjustment (mm) _ 



















| 

* D.K.K.C. ..... Diesel Kiki Co., Ltd. End stop 1500 34.6—36.6 

| IDENTIFICATION PLATE AND NUMBER sca aa : 
! a a ae : | | 5 2m 44:2 

| vVhen adjusting injection volume, use the correct data following 2800 Below 4.1 


the injection pump identification number. 


Idle stop 315 4.7—8.7 
: 365 Below 3.6 | 
Cold start device 0 1.9—2.3mm 
| 560—760 Cancel . 
| 24 Solenoid Max. cut-in voltage 8V 
| test voltage | 12V—14V 


N : Pump speed 












| (waxer’. 894995 0471 


| me" 04748-1010 






Observations 





GOVERNOR PERFORMANCE DIAGRAM 





Fuel delivery (cc/1000 st) 


Pump speed (r.p.m.) 
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INJECTION VOLUME AND GOVERNOR PERFORMANCE DIAGRAM 


Identification number : 104749—1030 
Test diesel fuel : SAE standard test diesel fuel SAE967C 


1, Settings sd Pump Speed (rpm) . Fuel delivery (cc/1 000st) 
| 1.1 Idle speed regulation . 45—8.5 | 


















Ed 
N = rpm 
mm | 




















Test Specifications 





2.1 Timing device 









N = rpm 
2.2 Supply pump kg/cm? 
| | N=rpm 
Overflow delivery | cc/10s 







| Desig- For assembly and | 
nation | adjustment (mm) 
K : 4 


a 7 21—29 deg. 

A . 7.5—11 mm 
| 36—46 deg. 

105—145 mm | 


Observations 






2.3 Fuel deliveries 







Speed control lever 





33.7—35.7 
23.8—27.8 
29.5—33.5 

5.0—11.0 
























Idle stop 45—8.5 
. Below 3.5 
Cold start device : 0 : 
600—800 
2.4 Solenoid Max. cut-in voltage 
test voltage 















N : Pump speed 


TIMING DEVICE DIAGRAM 


Advance angle at 
engine starting 


Advance angle at 
normal engine 
operation 


—E 
= 
3 
& 
8 
53. 
E 
| 


Timing advance device (mm) 


Engi p.m. 
Pump speed (r.p.m.) ngine (r.p.m.) 
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INJECTION VOLUME AND GOVERNOR PERFORMANCE DIAGRAM 


Identification number : 104749— 1020 
Test diesel fuel : Bosch diesel fuel OL61V11 


Pump Speed (rpm) | Fuel delivery (cc/1000st) 
2. Test Specifications —_ 
2.1 Timing device ial 
2.2. Supply pump 


Overflow delivery is mi ‘“ 


























2.3 Fuel deliveries 






Speed control lever 





End stop 





34.6—36.6 

24.4—28 4 

30.1—34.1 
6.3—12.3 
Below 4.1 


Switch-off | |g Es ee 
idle stop | 315 47=87 . 
| | 365 | Below 3.6 
Cold start device O 1.9—2.3mm | 
: | 960-760 si Cancel 
2.4 Solenoid Max. cut-in vol | 
In voltage 12—14V 
test voltage | 


N : Pump speed 




















10.5—14.5 mm 
Observations 















GOVERNOR PERFORMANCE DIAGRAM 


& 35.67" 
S 32.17°- 
e 30 
i — 
5 26.47" 
= 
:=| 
3 20 
T! 
10 
9.37 
Below 4.7 





0 100 B00 1500 2175 2440 2550 
Pump speed (r.p.m.) 








5—8 FUEL SYSTEM 


INJECTION VOLUME AND GOVERNOR PERFORMANCE DIAGRAM 





Identification number : 104749—1020 
Test diesel fuel : SAE standard test diesel fuel SAE987C 


Pump Speed (rpm) Fuel delivery (cc/ 1000st)) 
[12 ster 00 ve BF 


2. Test Specifications 


2.1 Timing device — | 


2.2 Supply pump 
















a Dimensions 


Desig- 
nation» 7 


an eee 
B 36—46 deg. 
B 10.5—14.5 mm 


Observations 





2.3 Fuel deliveries 







Speed control lever 


End stop 93.7-—25.7 
23.8—27.8 
29.3—33.3 

6.1—12.1 

Below 4 


| Switch-off | | 15 ll | | _ 
Idle stop 315 45—8.5 
365 Below 3.5 
Cold start device 0 
600—800 uy 
2.4 Solenoid Max. cut-in voltage | 12V 
test voltage : | 




















N : Pump speed 


Advance angle at 
engine starting 


Timing advance device (mm) 
Timing advance device (mm) 


Advance angle at 
normal engine 
operation 


Engine (r.p.m.) 
Pump speed (r.p.m.} 


INJECTION PUMP DATA 
(C190, C240 models) 


INJECTION VOLUME ADJUSTMENT 


TEST CONDITIONS 


Injection nozzle * D.K.K.C. P.No.105780-0000 
Bosch type No.DN12SD12T 
Injection nozzle holder D.K.K.C. P.No.105780-2080 
| Bosch type No.EF8511/9A 
Injection starting pressure 175kg/cm? 
Injection line 


Inner dia. 2mm x Outer dia. 6mm — Length 600mm 


Transfer pump pressure 1.6kg/cm? 


Test diesel fuel 


Bosch oil OL61V11 (Shell V-oil 1253) 


SAE standard test oil (SAE 967C) 


Testing oil temperature 40 — 45°C 
Identification number C190 | 101421—4980, 101421 —/7020, 101421—4870 
C240 101431—0550 


* D.K.K.C. ..... Diesel Kiki Co., Ltd. 


IDENTIFICATIONS PLATE AND NUMBER 


(LICENCE BOSCH) 


(A) --- Identification number 





The injection volume should be adjusted by refering to the 
adjustment data applicable to the specific injection pump model 
as identified by @). 
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INJECTION VOLUME AND GOVERNOR PERFORMANCE DIAGRAM INJECTION VOLUME AND GOVERNOR PERFORMANCE DIAGRAM 
Identification No.: 101421—4980, 101421—7027 Identification No.: 101421—4870 
Bosch oil OL61V11 Bosch oil OL61V11 

Control rack Pump speed Injection volume: — i 





sti Control r iecti | 
position (mm) (rpm) (cc/1000st.) : ails position fee | — ~~ an Remarks 
— F477 1800 Basic 11,7 1800 | 376-394 | +2 Basic 
es i 


+ 
Blt 
in 


| 


SAE standard test oil SAE standard test oil 


Control rack Pump speed Injection volume Deviation Bemarke Control rack Pump speed | Injection volume | Deviation | 
position (mm) (rom) (cc/1000st.) AS) | position (mm) | (rpm) (cc/1000st) (%) : Remarks 
11.7 1800 36.1—37.9 Basic _ _ 1800 | 36.1—37.9 + 2. | Basic 
About 7.2 300 5.9—8.1 About 7.2 69-81 + 





+ 
pit 
in 


GOVERNOR PERFORMANCE DIAGRAM GOVERNOR PERFORMANCE DIAGRAM 





Idle sub spring set : 7.2 below 3 cc/'100 sts/1200 mm Aq 


__Idle sub spring set : 7°"? mm 2800 4 
About 
2440 
About 
2250 


2175 29 


Negative pressure (mm Aq) 


Pump speed (r.p.m.)} 


Negative pressure (mm Aq) 
Pump speed (r.p.m,) 


Below 3.5 


| position (| | 
Control rack position (mm) Control rack position (mm) ‘ Below 3.5 7.079 #85 
Control rack position (mm) 
Control rack position (mm) 
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INJECTION VOLUME AND GOVERNOR PERFORMANCE DIAGRAM 


Identification No.: 101431—0550 


Bosch oil OL61V11 


Control rack Pump speed Injection volume Deviation. . Re k 
position (mm) (rpm) (cc/1000st) a ita 


SAE standard test oil 


Control rack Pump speed Injection volume Deviation | Rnwarke 
position (mm) (rpm) (cc/1000st.) (6) | 
11.9 | 1900 1.0—43.0 Basic 


GOVERNOR PERFORMANCE DIAGRAM 


Idle sub spring set : 
O~ 0.3mm _ 


_ nn 


Below 3 cc/100 sts 


z 
E 
2 
i 


Pump speed (r.p.m.) 


Below 3.5 7 205 


Control rack position (mm) Cdnitrot tek postition tim 
ntral ra ition (mm 











AUTOMATIC TIMER CHARACTERISTIC DIAGRAM 


Identification No.: 101431 —0550 


Identification No.: 


Advance angle (dag.) 


o 
ty" 
= 
2 
2 
ia) 
S 
= 
4 
<q 


Pump speed (r.p.m.) 


101421—7020, 101421—4870, 101421—7020 


800 **° 1100 | 


Pump speed (r.p.m.) 
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INTAKE AND EXHAUST SYSTEM 6—1 
ee SESTEM S—'1 


SECTION 6 
INTAKE AND EXHAUST SYSTEM 


Tes S 5265653 SSS SS eee eS Se Ee ee ee eee ee ee eee 


etyeene woe INDEX 
ee ee cis atsenca flee ean CONTENTS PAGE 
General description — Intake BYP SIOM ciaccases cores lita tuesiteae Seiiesauenatenans Mites je 
evaeweiiatcens ao ign PERE RS Ae ina Smee sea WS NERS ab lau nan oeenanc apnn epaneerigutuneionenienmaicesysa/scacendanliuiwapanxesteuiies General description — Exhaust system a AGE inie eumemiuiumenn mee may demeuee ee aed 


ee ee 


GENERAL DESCRIPTION 
INTAKE SYSTEM 


CRS SSS Se ee ee Se se ee ee eS ee eS eee eee eee eon ce ee eee epee Sao 


SS SS SS ee ee ee ee ee eases Cetin ee 


PAD model 


ES Se RES SARS arpa re tetneh ses tsrm ree eine eae ees awe SE sas Mat aaa emis ove b a eases oe Len Oh Ress cae SE OES eae aes o web bs deed cece 





0K1003 | 








| 


6—2 INTAKE AND EXHAUST SYSTEM 





| , INTAKE AND EXHAUST SYSTEM 6—3 


INTAKE MANIFOLD AND INTAKE SHUTTER 


DISASSEMBLY 


KBD model 











KAD and TLD models 





Disassembly steps 


1. Intake shutter lever 4. Intake shutter valve 
2. Snap ring 5. Stopper lever 
3. Intake shutter lever 6. Intake shutter shaft 


INSPECTION AND REPAIR 


Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found through 
inspection. 








6—4 INTAKE AND EXHAUST SYSTEM 





Clearance between shaft and bushing. 


Standard 


0.04 — 0.12 





| Intake manifold 
Check cylinder head fitting face of the intake manifold for distor- 


tion. 


Limit (mm) 0.4 





REASSEMBLY 


To reassemble, follow the disassembly procedure in reverse order. 








PAD model 





KBD model 


INTAKE AND EXHAUST SYSTEM 6—5 


EXHAUST SYSTEM 





6—6 INTAKE AND EXHAUST SYSTEM 


KAD model 





TLD model 





0K1010 








INTAKE AND EXHAUST SYSTEM 6—7 


EXHAUST MANIFOLD 


INSPECTION AND REPAIR 


Make necessary correction or parts replacement if wear, damage or any other abnormal conditions are found through 
inspection. 


Check cylinder head fitting face of the manifold for distortion. 


Limit (mm) 0.4 


aa 


o£ , 
LK >< 
oe — 
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[ss eee eee ee 


SSS PSs eee eee ee ee Kee 


"QUALITY PARTS 
YOU CAN TRUST” 


AUXILIARIES 7—1 





Seiesiaesnicisnet oniecieeemeetaattie yg 2 ha SECTION 7 
AUXILIARIES 


0 aN ee ae eS OR re ata eis Sees See e le hens sey wehbe Se cae ake bea een eeawde ea od bbe CU ne eee 


INDEX 


0 LS SS ee hh ee ee ee ee SS eee 


CONTENTS PAGE 


Vacuum pump ee a ee a ee ee 7—1 


SASS 2 SS Sa Seer eS Se eee eee ee eee 


SSS SSS Se SS SS Se ee EE ee ee 


srrrnencennennn a VACUUM PUMP 








7—2 AUXILIARIES 





AUXILIARIES 7—3 





DISASSEMBLY [@| INSPECTION 


Make necessary correction or parts replacement 
inspection. 


if wear, damage or any other abnormal conditions are found through 


Measure the length of vanes. 


Standard (mm) 13.— 14 





0K 709 
Measure the inside diameter of housing 
| — | 
| — Standard (mm) 57.0 — 57.1 
| 
Disassembly steps 
| 1. Vacuum pipe connector 4. Rotor assembly 
| 2. Connecting bolt and connecting ring 5. Housing O0K710 
3. Cover 6. Flange 


| REASSEMBLY 


To assemble, follow the disassembly procedure in reverse order. 





SPECIAL TOOL LIST 8—1 





MEMO 


ron etcasennsseccenaessccnereusnetatewenccanaannasaiaccsecccnsca essen eeeeeenanseee ees enec weer reree reso rneeees Soe RSE RE ARN AR TEA eto aren ILLUSTRATION PARTS NO. PARTS NAME 






a_i SS ee Se Se Eee ee eee eee ee eee ee ees 






5-83571-002-0 Compression gauge adaptor 


eS eS ee eS SSS SE Se ee ee SS Sl Se ee TE ee Se ele eee ce ee Dewees emace ccc ee lee eee ewemwaeseeues 


ee ee eee eee ee ee SS ee ee ee eS ee ee ee ee ee ete eee eee ee eee eee eee eee dee 
oS SS SSS SS SS SS SS SS SS SSS SS eS eee SS Se See eee ee es oe eee eee ee eee eee eee eed ee eee ee eee ee eee ewe ween 
——— SS SSS SSE SS SSS SS a RR SS SS TR Te ee ee SSS ee ee ee eee eee oe ee Se ese eee ee een eee econ a eee 
ae SS eS ee Se SS ee ee ee ee ee ee eee ee ee eee eee eee eee een 
7 

<4 

—~—_—_ O_O TT TL ee eee eS ee ee RS SS ee SE Te eee eee eee eee eee enews 
| 

SSS 2555 SS SSS ST eT ee eS Se SS SE TE ee ee ee eee Se te ee eT SESS SRS SSS SS SSeS Se KS TT TT RR ee ee Se Ke ee EE ee ee ee 4 

J * 






5-85210-016-0 Steering wheel remover 







ae eS ee ee ee ee ee ee eS eS re ee ee ee ee ee eee ee eee ewe wee eee ewe 


9-8523-1423-0 Valve spring compressor 


——~=E—_—_—_—_—_—V TE SS SS SS SS ee SS SS ee ee ee el ee ee ee ee eee eee ee eee ee eee 






9-8523-2552-0 
(+A) 






Cylinder liner remover 






(A) 
9-8522-1148-0 












"QUALITY PARTS YOU CAN TRUST” 


9-8523-2551-0 Cylinder liner installer 






9-8521-0074-0 Crankshaft timing gear remover | 






9-8521-0021-0 Crankshaft timing gear installer 






9-8523-1812-0 Crankshaft pilot bearing remover 








8—2 SPECIAL TOOL LIST 


ITEM NO. ILLUSTRATION PARTS NAME | PAGE 









Piston pin bushing remover & 
installer 






9-8523-1369-0 






Valve guide remover & 
installer 





5-85230-002-0 















9-8523-1737-0 
9-8523-1360-0 


Camshaft pilot bearing remover 
& installer 





5-85210-002-0 Universal puller 











5-85220-013-0 Crankshaft front oil seal installer 


















9-8522-1279-0 Crankshaft rear oil seal installer 2-47 








9-8522-1255-0 Piston ring compressor 






- Temperature Te BEB BT EER sii enn 





CONVERSION TABLE 9—1 


SECTION 9 
CONVERTION TABLE 





INDEX 


CONTENTS PAGE 


OIE 5. ricecrscdwiecwirelereene 
POD: sscnvinecewmennemeny 
Le ee 
PAGES 6s EN UES Srcneaneons 
Pressure .................. 


MERE ins sbcecucenennrg deorevey, sete 


LENGTH 


MILLIMETERS TO INCHES INCHES TO MILLIMETERS 


[= [= 













































1 0.3969 13.0969 
2 1/32 0.7937 13.4937 
3 3/64 | 1.1906 13.8906 
4 1/16 1.5875 | 14.2875 
5 5/64 | 1.9844 14.6844 
6 3/32 2.3812 15.0812 
7 7/64 | 2.7781 15.4781 
8 1/8 3.1750 || 15.8750 
9 9/64 | 35719 16.2719 
10 5/32 3.9687 16.6687 
11 11/64 | 4.3656) 17.0656 
12 3/16 4.7625 17.4625 
13 13/64 | 5.1594 17.8594 
14 7/32 5.5562 18.2562 
15 | 15/64 | 5.9531 18.6531 
16 1/4 6.3500 | 19.0500 
17 17/64 | 6.7469 19.4469 
18 | 9/32 7.1437 19.8437 
19 19/64 | 7.5406 20.2406 
20 5/16 7.9375 20.6375 
21 21/64 | 8.3344 21.0344 
22 11/32 8.7312 21,4312 
23 23/64 | 9.1281 | 21.8281 
24 3/8 9.5250 22.2250 
25 25/64 | 9.9219 22.6219 
| 13/32 10.3187 | 23.0187 
27/64 | 10.7156 23.4156 

7/16 11.1125 23.8125 

29/64 | 11.5094 24.2094 

15/32 11.9062 24.6062 

31/64 | 12.3062 25.0031 






| 12.7000 





25.4000 















9—2 CONVERSION TABL CONVERSION TABLE 9—3 


. . alec neenssoeneneenesie 


! FEET TO METERS 










































































































































































































10 10 1 [ cm? cm? cm? 
! 20 20 pa 2. | 38. = 
| 30 30 10 103.226 116.129 | 122.580 10 
40 40 20 | 129.032 141.935 | 148.387 161.290 | 167.742 180.645 | 187.096 20 
50 50 6 Veena 206.451 | 212.903 225.806 | 232.258 245.161 | 251.612 30 
60 60 40 | 258.064 970.967 | 277.419 290.322 | 296.774 | 303.225 | 309677 | 316.128 40 
70 70 BO | 322.580 335.483 | 341.935 354.838 | 361.290 | 367.741 | 374193 | 380.644 50 
80 | | 80 60 387.096 | 399.999 | 406.451 419.354 | 425.806 | 432.257 | 438.709 | 445.160 60 
90 | 27.73 . 28.346 : | 261 | 29.56 87 175 | 90 20) | S91.612 464.515 | 470.967 483.870 | 490,322 | 496.773 | 503.225 | 509.676 70 
100 100 ed 516.128 | 529.031 | 535.483 548.386 | 554.838 | 561.289 | 567.741 | 574.192 80 
= 580.644 593.647 | 599.999 612.902 | 619.354 | 625.805 | 632.257 | 638.708 90 
| 658.063 | 664.515 | 677.418 690.321 | 696.773 | 703.224 | 100 
= | 
6.5617 | | 16.4042] 19.6850] 22.9659| 26.2467 7 ) i 
10 36.0892| 39.3701] 42.6509] 45,9318] 49.2126] 52.4934| 55.7743] 59.0551| 62.3360 10 = 
20 68.8976 | 72.1785| 75.4593] 78.7402] 82.0210] 85.3018| 88.5827] 91.8635] 95.1444 20 40 ws 
30 98.4252 | 101.7060 | 104.9869 | 108.2677 | 111.5486 | 114.8294 | 118.1102 | 121.3911 | 124.6719 | 127.9528 30 es 10 
40 1|131.2336| 134.5144 | 137.7953 | 141.0761 | 144.3570 | 147.6378 | 150.9186 | 154.1995 | 175.4803 | 160.7612 40 aii 20 
50 | 164.0420 | 167.3228 | 170.6037 | 173.8845 | 177.1654 | 180.4462 | 183.7270 | 187.0079 | 190.2887 50 40 30 
60 | 196.8504 | 200.1312 | 203.4121 | 206.6929 | 209.9738 | 213.2546 | 216.5354 | 219.8163 | 223.0971 60 50 40 
70 =| 229.6588 | 232.9396 | 236.2205 | 239.5013 | 242.7822 | 246.0630 | 249.3438 | 252.6247 | 255.9055 70 60 50 
80 | 262.4672 | 265.7480 | 269.0289 | 272.3097 | 275.5906 | 278.8714 | 282.1522 | 285.4331 | 288.7139 80 70 60 
90 | 295.2756 | 298.5564 | 301.8373 | 305.1181 | 308.3990 | 311.6798 | 314.9606 | 318.2415 | 321.5223 90 80 70 
328.0840 | 331.3648 | 334.6457 | 337.9265 | 341.2074 | 344.4882 | 347.7690 | 351.0499 | 354.3307 ac 80 
100 he 
| MILES TO KILOMETERS 
VOLUME 


1.609 


17.703 


3.219 
19.312 


4.828 
20.921 


6.437 _ 


22.531 


8.047 | 


24.140 


9.656 
25.750 


11.265 
27.359 


12.875. 


28.968 


14.484 


30.578 
















emitea) | emiteed | omit 


46.671 
62.764 


45.062 
61.155 


41.843 
57.936 


43.452 
59.546 


38.624 
54.718 


40,234 
56.327 








37.015 
53.108 | 


35.406 
51.499 







Ce a 


er 











49.890 
















































































































































































| 
2.18. 33./96 
65.983 | 67.593 | 69.202 | 70811| 72.421 | 74.030 | 75.639 | 77.249| 78.858 16.387/ 32.774| 49161] 65.548] 81.935 | 131.097| 147.484 
82.077 | 83.686 | 85.295 | 86905] 88514] 90.123] 91.733 | 93.342] 94.951 10 163.871) 180.258] 196.645| 213.032] 229.419| 245.806| 262193| 278.580| 294967] 311.354. 10 
98.170 | 99.779 | 101.390 | 103.000 | 104.610 | 106.220 | 107.830 | 109.440 | 111.040 20 327.741| 344128] 360515] 376.902] 393.290 209.677 | 426.064 442.451 458.838 475.225 20 
| 112.650 | 114.260 | 115.870 | 117.480 | 119.090 | 120.700 | 122.310 | 123.920 | 125.530 | 127.140 | 30 491.612| 507.999| 524.386] 540.773] 557.160] 573.547| 589.934| 606.321| 622.708! 639.095 30 
| 128.750 130.360 | 131.970 | 133.580 | 135.190 | 136.790 | 138.400 | 140.010 | 141.620 | 143.230 40 655.483| 671.870| 688.257| 704.644| 721.031| 737.418| 753.805 770.192 786.579 802.966 40 
144.840 | 146.450 | 148.060 | 149.670 | 151.280 | 152.890 | 154.500 | 156.110 | 157.720 | 159.330 50 819.353) 835.740) 852.127) 868.514 | 884.901 | 901.289 917.676 | 934.063 950.450 966 837 50 
160.930 | 162.540 | 164.150 | 165.760 | 167.370 | 168.980 | 170.590 | 172.200 | 173.810 | 175.420 60 983.224) 999.611| 1015.998| 1032.385 | 1048.772 | 1065.159 | 1081.546 | 1097.933 |1114.320 | 1130.707 60 
| - ~ -_ OO Bs oe 1163.482 | 1179.869/ 1196.256 | 1212.643 | 1229.030 | 1245.417 | 1261.804 | 1278.191 | 1294.578 40 
1310.965 | 1327.352 | 1343.739) 1360.126 | 1376.513 | 1392.200 | 1409.288 | 1425.675 | 1442.062 |1458.449 . 
; KILOMETERS TO MILES 90 1474.836 | 1491.223| 1507.610| 1523.997 | 1540.384 | 1556.771 | 1573.158 | 1589.545 | 1605.932 | 1622319 | 90 
| 100 _| 1638.706 | 1655.093| 1671.481| 1687.868 | 1704.255 | 1720.642 | 1737.029 | 1753.416 | 1769.803 100 


1786.190 





CUBIC CENTIMETERS TO CUBIC INCHES 


2.3189 





















40 2.8681 2.9291 40 
50 3.4784 3.5394 50 
60 4.0886 41495 60 
70 46988 4.7599 70 
ed 5.3091 5.3701 80 
hs 5.9193 9.9803 90 
6.5295 6.5906 100 














GALLONS (U. S.) TO LITERS 


| 2 | 3 | 4 | 5s | 6 [| 7 [ 8 | 
Titers | ~ters [ters | ters | ters | ters | ters 


11.3563. 18.9271] 22.7126] 26.4980] 30.2834 











a a a 


3.7854 | 









liters 


34.0638 





















15.1417 


























































































































































10 37.8543 41.6397| 45.4251/ 49.2105| 52.9960] 56.7814] 60.5668] 64.3523| 68.1377] 71.9231 10 
20 75.7085 | 79.4940/ 83.2794] 87.0648] 90.8502] 94.6357| 98.4211 | 102.2065 105.9920 | 109.7774 20 
30 | 113.5528 | 117.3482 | 121.1337] 124.9191 | 128.7045 | 132.4899 | 136.2754 | 140.0608 | 143.8462| 147.6316 30 
40 | 151.4171 | 155.2025 | 158.9879] 162.7734 | 166.5588 | 170.3442 | 174.1296 | 177.9151 | 181.7005 | 185.4859 40 
90 =| 189.2713 | 193.0568 | 196.8422} 200.6276 | 204.4131 | 208.1985 | 211.9839 | 215.7693 | 219.5548 | 223.3402 50 
60 | 227.1256 | 230.9110 | 234.6965 | 238.4819 | 242.2673 | 246.0527 | 249.8382 | 253.6236 | 257.4090 | 261.1945 60 
70 | 264.9799 | 268.7653 | 272.5507| 276.3362 | 280.1216 | 283.9070 | 287.6924 | 291.4779 | 295.2633 | 299.0487. 70 
80 =| 302.8342 | 306.6196 | 310.4050! 314.1904 | 317.9759 | 321.7613 | 325.5467 | 329.3321 | 333.1176 | 336.9030 80 
90 | 340.6884 | 344.4738 | 348.2593] 352.0447 | 355.8301 | 359.6156 | 363.4010 | 367.1864 | 370.9718 | 374.7573 90 

| 378.5427 | 382.3281 393.6844 | 397.4698 | 412.6115 100 


386.1135] 389.8990 401.2553 | 405.0407 | 408.8261 


LITERS TO GALLONS (U.S.) 





























1.5850 2.1134 









0.5283 1.3209 1.8492 2.3775 
































































































































































10 3.1701 3.9626 4.2267 4.4909 4.7551 5.0192 10 
20 5.8118 6.6043 6.8684 7.1326 7.3968 7.6610 20 
30 8.4535 9.2460 9.5102 9.7743 | 10.0385 | 10.3027 30 
40 10.5668 | 10.8310 | 11.0952 | 11.3594 | 11.6235 | 11.8877 | 12.1519 | 12.4160 | 12.6802 | 12.9444 40 
50 13.2086 | 13.4727 | 13.7369 | 14.0011 | 14.2652 | 14.5294 | 14.7936 | 15.0577 | 15.3219 | 15.5861 50 
60 15.8503 | 16.1144 | 16.3786 | 16.6428 | 16.9069 | 17.1711 | 17.4353 | 17.6995 | 17.9636 | 18.2278 60 
70 18.4920 | 18.7561 | 19.0203 | 19.2845 | 19.5487 | 19.8128 | 20.0770 | 20.3412 | 20.6053 | 20.8695 70 
80 =| 21.1337 | 21.3979 | 21.6620 | 21.9262 | 22.1904 | 22.4545 | 22.7187 | 22.9829 | 23.2470 | 23.5112 | 80 

| 23.7754 | 24.0396 | 24.3037 | 24.5679 | 24.8321 | 25.0962 | 25.3604 25.6246 | 25.8888 | 26.1529 90 

26.4171 26.9454 | 27.2096 | 27.4738 | 27.7380 | 28.0021 26.5305 | 28.7946 





26.6813 28.2663 


GALLONS (IMP.) TO LITERS 


Ls y,ayTeyefl?rysy. 
ters [ners [ters | ters [ers | ters 


13.6379| 18.1838| 22.7298] 27.2758| 31.8217] 36.3677 



















4.5460 


9.0919 | 


|_liters | 


40.9136 
































































































































































45.4596| 50.0056/ 545515) 59.0975] 63.6434] 68.1894| 72.2354| 77.2813| 81.8275| 86.3732 

20 90.9192] 95.4652) 100.0111] 104.5571 | 109.1030] 113.6490 /7118.1950 | 122.7409 | 127.2869 | 131.8328 20 
30 136.3788 | 140.9248} 145.4707| 150.0167| 154.5626 | 159.1086 | 163.6546 | 168.0005 | 172.7465 | 177.2924 30 
40 181.8384 | 186.3844} 190.9303) 195.4763 | 200.0222 | 204.5682 | 209.1142 | 213.6601 | 218.2061 | 222.7520 40 
50 227.2980 | 231.8440 | 236.3899 | 240.9359 | 245.4818 | 250.0278 | 254.5738 | 259.1197 | 263.6657 | 268.2116 50 
60 272.7576 | 277.3036 | 281.8495 | 286.3955 | 290.9414 | 295.4874 | 300.0334 | 304.5793 | 309.1253 | 313.6712 60 
70 318.2172 | 322.7632) 327.3091 | 331.8551 | 336.4010 | 340.9470 | 345.4930 | 350.0389 | 354.5849 | 359.1308 70 
60 368.2223 | 372.7687| 377.3147 | 381.8606 | 386.4066 | 390.9526 | 395.4985 | 400.0445 | 404.5904 80 
90 409.1364 | 413.6824) 418.2283) 422.7743 | 427.3202 | 431.8662 | 436.4122 | 440.9581 | 445.9041 | 450.0500 90 

459.1420 100 


454.5960 463.6879] 468.2339 | 486.4177 | 490.9637 | 495.5096 






































0.2200! 04400! o6599/ 08799! 1.0999] 1.31991 15398 | 1.75981 1.9798 



















































































































































2.4197 2.6397 2.8597 3.0797 3.2996 3.5196 3.7396 3.9596 4.1795 10 
20 46195 | 4.8395 5.0594 5.2794 5.4994 5.7194 5.9394 6.1593 6.3793 20 
30 6.8193 | 7.0392 7.2592 7.4792 7.6992 7.9191 8.1391 8.3591 8.5791 30 
40 9.0190 | 9.2390 9.4590 9.6789 | 98989 | 10.9189 | 10.3389 | 10.5588 | 10.7788 40 
50 11.2188 | 11.4388 | 11.6587 | 11.8787 | 12.0987 | 12.3187 | 12.5386 | 12.7586 | 12.9786 50 
60 13.1986 | 13.4185 | 13.6385 | 13.8585 | 14.0785 | 14.2984 | 14.5184 | 14.7384 | 14.9584 | 15.1783 60 
70 15.3983 | 15.6183 | 15.8383 | 16.0582 | 16.2782 | 16.4982 | 16.7182 | 16.9382 | 17.1581 | 17.3781 70 
80 17.5981 | 17.8181 | 18.0380 | 18.2580 | 18.4780 | 18.6980 | 18.9179 | 19.1379 | 19.3579 | 19.5779 B80 
90 19.7978 | 20.0178 | 20.2378 | 20.4578 | 20.6777 | 20.8977 | 21.1177 | 21.3377 | 21.5576 | 21.7776 90 

22.4376 | 22.6575 | 22.8775 | 23.0975 | 23.5374 | 23.7574 | 


21.9976 | 22.2176 23.3175 | 23.9774 | 100 





| CONVERSION TABLE 9— 
ae I i 2 


POUNDS TO KILOGRAMS 





















11.023 15.432 












17.637 

































































































































































































































































10 33.069 35.274 37.479 39.683 10 
20 55.116 | 57.320 99.525 61.729 20 
30 77.162 | 79.366 81.571 | 83.776 30 
40 99.208 | 101.410 | 103.620 | 105.820 | 108.030 40 
50 110.230 | 112.440 | 114.640 | 116.840 | 119.050 | 121.250 | 123.460 | 125.660 | 127.870 | 130.070 90 
60 132.280 | 134.480 | 136.690 | 138.890 | 141.100 143.300 | 145.510 | 147.710 | 149.910 | 152.120 60 
70 154.320 | 156.530 | 158.730 | 160.940 | 163.140 165.350 | 167.550 | 169.760 | 171.960 174.170 70 
80 176.370 | 178.570 | 180.780 | 182.980 | 185.190 187.390 | 189.600 | 191.800 | 194.010 | 196.210 80 
90 198.420 | 200.620 | 202.830 | 205.030 | 207.230 209.440 | 211.640 | 213.850 | 216.050 | 218.260 90 
100 =| 220.460 | 222.670 | 224870 | 227.080 | 229.280 | 231.490 | 233.690 235.890 | 238.100 100 





KILOGRAMS TO NEWTON 































68.65 










































10 127.49 166.71 10 
20 225.55 264.78 20 
30 323.62 362.85 30 
40 421.69 460.91 | 40 
50 519.75 558.98 50 
60 617.82 657.05 60 
70 715.89 755.11 | 70 
80 813.95 853.18 80 

912.02 951.25 90 


1010.08 1049.31 
































4079 






























































100 13.256 14.276 | 15.296 100 
200 23.453 24.473 25.493 200 
300 33.651 34.670 | 35.690 300 
400 43.848 | 44868 | 45.887. 400 
500 54.045 | 55.065 | 56.084 500 
600 64.242 65.262 66.282 68.321 600 
700 74.439 | 75.459 | 76.479 | 78.518 700 
800 84636 | 85.656 | 86676 88.715 800 
94834 | 95853 | 96873 98.912 | 100.951 900 

| 101.972 | 102.990 | 104.011 | 105.031 | 106.051 | 107.071 | 110.130 | 111.149 1000 


109.110 


9—6 CONVERSION TABLE 





PRESSURE TORQUE 


POUNDS PER SQUARE INCHES TO KILOGRAMS PER SQUARE CENTIMETERS 


[re y]?*tf>#eyfs | C2? 





KILOGRAMS PER SQUARE CENTIMETERS TG POUNDS PER SQUARE INCHES 


oom’ | oT 1 [2 7 3 Ta Tos Te [7 fs | 8 | wen 
__| tb/in*(psi | tb/in*(psi | tb/in*(psid | tb/in%(psid | tb/in*(psi) | tb/in(psi | Ib/in2ipsil | Ib/in*(psi | ib/in? (psi) 


113.78 


Ib/in*(psi) 




































































































































































































































— 14.22 28.45 | 42.67 56.89 | 71.12 85.34 99.56 128.01 ws 
10 142.23 156.45 170.68 |} 18490 199.12 | 213.35 | 227.57] 241.79 256.02 270.24 10 
20 28446 | 29869 | 312.91 327.13 | 341.36 355.58 | 36980] 384.03 398.25 | 412.47 20 
30 | 426.70} 44092 | 45514] 46936]! 48359] 497.81 512.03 526.26 | 54048 | 554.70 30 
40 568.93 583.15 597.37 611.60 | 625.82 640.04 | 65427 668.49 | 682.71 696.94 40 
50 711.16 725.38 739.61 753.83 768.05 782.28 796.50 810.72 82494 | 839.17 50 
60 853.39 | 867.61 881.84 896.06 910.28 | 92451 938.73 | 952.95 967.18 981.40 60 
70 995.62 | 1009.80 | 1024.10 | 1038.30 | 1052.50 | 1066.70 | 1081.00 | 1095.20 | 1109.40 | 1123.60 70 
80 1737.80 | 1152.10 | 1166.30 | 1180.50 | 1194.70 | 1209.00 | 1223.20 | 1237.40 | 1251.60 | 1265.90 80 
90 | 1280.10 | 129430 | 130850 | 1322.70 | 1337.00 | 1351.20 | 1365.40 | 1379.60 1393.90 | 1408.10 90 

1450.80 | 1507.70 | 1521.90 | 1536.10 | 1550.30 100 


100 1422.30 | 1436.50 1465.00 | 1479.20 | 1493.40 


KILOGRAMS PER SQUARE CENTIMETERS TO KILO PASCAL 





















196.1 2942 | 3923 490.3 686.5 784.5 882.6 





























588.4 | 





























































































































































10 1176.8 1274.9 1372.9 1471.0 1569.1 1667.1 1765.2 1863.3 | 10 
20 2157.5 | 2255.5 2353.6 | 2451.7 2549.7 2647.8 | 27459 2843.9 20 
30 3138.1 3236.2 3334.3 | 3432.3 3530.4 3628.5 3726.5 | 3824.6 30 
40 4118.8 4216.9 4314.9 4413.0 | 4511.1 4609.1 4707.2 4805.3 40 
50 5099.5 5197.5 6295.6 5393.7 9491.7 9589.8 2687.9 9785.9 50 
60 6080.1 6178.2 | 6276.3 | 6374.3 6472.4 65705 6668.5 6766.6 60 
70 7060.8 7158.9 7256.9 7355.0 7453.1 7551.1 7649.2 | 7747.3 70 
80 8041.5 8139.5 8237.6 8335.7 8433.7 8531.8) 86299 | 8727.9 80 
90 9022.1 9120.2 9218.3 9316.3 9414.4 9512.5 9610.5 9708.6 90 
100 10101.8 | 101989 | 10296.9 10493.1 | 10591.1 100 


| 10003.7 10395.0 | 10689.2 






























































































3.059 4.079 9,099 

13.256 14.276 15.296 
2000 23.453 24.473 25.493 2000 
3000 33.651 34.670 35.690 3000 
4000 43.848 44 868 45.887 | 4000 
5000 54.045 95.065 56.084 | 9000 
6000 64.242 65.262 66.282 6000 
7000 74.439 75.459 76.479 7000 
8000 84636 | 85.656 86.676 87.696 8000 
9000 94.834 95.853 96.873 | 97.893 100.951 9000 
10000 101.972 | 102.990 106.051 | 107.071 109.110 | 110.130 | 111.149 10000 


104.011 | 105.031 108.090 





CONVERSION TABLE 9-7 


FOOT POUNDS TO KILOGRAMMETERS 


TEMPERATURE 
FAHRENHEIT TO CENTIGRADE 








fetbs_| Fe 





CENTIGRADE TO FAHRENHEIT 





"QUALITY PARTS 
YOU CAN TRUST” 
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